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= (54) Title: PROCESS FOR PRODUCING FUSED IMIDAZOLE COMPOUND, REFORMATSKY REAGENT IN STABLE 
55 FORM, AND PROCESS FOR PRODUCING THE SAME 



(57) Abstract: A process for industrially advantageously pro- 
ducing a steroid Ci 7>2 o-lyase inhibitor represented by the follow- 
ing general formula (I); and a Reformatsky reagent in a stable 
form which is suitable for use in the production process. Either 
(|) a specific 8-hydroxy ester compound derivative obtained from a 
specific carbony 1 compound by the Reformatsky reaction or a salt 
of the compound is reduced in the presence of a metal/hydrogen 
complex compound and a metal halide and then subjected to ring 
closure to thereby obtain a compound represented by the general 
formula (I): (I) wherein the symbols have the same meanings as defined in the description. In the Reformatsky reaction, a stable so- 
lution of the compound represented by BrZnCH 2 COOC 2 H 5 or crystals of the compound represented by (BrZnCH 2 COOC 2 H 5 THF) 2 
are useful. 
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[5*;^ X\ R 1C \ R^^Jz^R^^-LIB^a^lHCo ] 

(3 8) (IV) Tf**tL«'fb«a*l*/ldlH:»U*Cs l^AJg^J;*) 

5 O^^AMTOTcO*^MI&^#^Ei-SH(ifa (3 7) fB«©543g^fe ; 

(3 9) R 10 ^M^«fcfi^yPST?fcSB&IB (3 7) IBtfO^Bfefrife ; 

(4 0) ^riS^n^^/l^^/l^— TVl^fcSHufB (3 7) SBj&Ojfcjfefc- 
»; 

(4 1) »I^b9tKn77^&5«rlB (3 7) |B«©3K5t^?fe ; 

(4 2) Sltt^i^ny^ /Nn^y» ^n^yftH, 

£tU rri^ /NP^yilll, fcfi a Sli&iB (3 7) IB*<DM 

(4 3) Stt<b^s^ny^r^#^7^*)«a&ia (4 2) IffifcOgBg^ife 

» 

(44) fStfcflSWa* ^nnMJ^ ^T'fc 6 huIB (43) IB* <&«3£#ifc 

(4 5) — «•* (V) : 
f ? 

X 1 Zn— G— COR 10 (V) 




,10 
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(4 6) ^o^E^g^a^vKDl, 2-^ h^V^i/^fctev^ n^^/u 

(4 7) 1, 2 — ^ h^v'^^^^fc^^t2^<^/^^/^--7 i /k^V^T 
, -JttS: (V) : 



m^x^xh^mmmm^Tkm^ m&m&mvx^x^^mm&mkTkm 
mmm&&^x^xh£^mmmm, wmm^isx^x-b^^mmt 

&m-ffr; -arete 

R^teTKstm^ mmm^^x^xh^mmmmtTkmrn, ems 



x 1 zn — e— COR 



,10 



(V) 
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(4 8) y 7*^y^-^^b^«b&»i3fii-5xstc*5»'t«, BUlB (2 7) 



IU 1 fix. &%£VM(D V 7*/l^ s y*~-&3&<Dl&& ((BrZnCH 2 COOC 2 H 5 -THF) 2 ) <D 



M)^onxf;K t-y^/l'&if) , C 2 _ 8 T/I^=i ^^T/V^/^ 

*vdHr=/l/jfc£f) „ c 6 _ 12 7!J^ (7^^/K WW/K vM* y^n fcVK?^ 
^rv^ y /K MI^op 7oi^/K ^<^y y n n y ^ -f I'df—A'tiL if 

) > c 7 . 19 77/^ (^^i^/K y?vw<v^/K >>y ^vw^vVk y 

i/^^v'/K ^h^i^^^i^/K =hn^y^;K 7^/^^K i/~7 ^=-;V 

V v?/K 7xt^ if) , C 2 _ i 5 T/I^TJ / <4 iV^r^yT^JV h $F-So* 

Tir b v'cc^/k :/ n y*ir~ jvHr^y y ^VK n ^ /M-a^y 
s fcV^n^/i^^vo^/K n^^l^Tir b^v^^/K i^^o^tV 
%A'tf=.A'X->%-isl>'j' n^^V/l^y f-Asti. if) N C 3 _i s T/Vz*3c%/$i;Vi$~7V$- 
^ri/T/U^r/ls (zc b ^i^/l^K^/l'^v'^^vK V 7°n tH^^/WJ?—/!^- 
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^>;^/pi?y, ^^/uy, fr/y^ w/yv'y, tr^y* 
yy N t o 7yy^ txy^>\ t^yv^ ^-/^y^ tf-^f-y— /k ^ 
ya-^f-y—zK fr/-/K ^yfr^/K 1, 2-^$^;k i, 3 

— f^y— /K 1^7^ /K 1, 2, 3 -t^t^T}/ — /K 1, 2, 4-^" 
^t^7/-;K 1, 3, 4-Wv > 7)/- 7K yylfl/, 1, 2, 3 -^T 
^7/-/K 1, 2, 4-^7^7/-/^ 1, 3, 4 -f7v f 7 > /-/K 1, 
2, 3 — h U 7/ w ;K 1, 2, 4-MJ7^;K 7h7^/K fy^y, 

<i^?y*— /k ^vy;*-^f-y— /k l, 2-^y/^y^t/-;K ^O-y 
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W 25 W 

/D^ ^7/W^-/K 0 -*yl^?P^ $-*A<X 

7xtbyv ? y, 7xtyfayy, ^fyKy^ fc°nn [1, 2-_b 
] tf!7^^ ty^n [1, 5 -_aj fc°y^ N *V Cl, 2 -_aj tfj) 

s^v ci, 5-_a] t°y^ N ci, 2-bj t°y^i^ 

Cl, 2-aJ K'])$i?^ s 1, 2, C4, 3 -_a_] tT 

!>s»\ 1, 2, [4, 3-bJ bry ^yf08~l 



ntVK n-^/K -fy^f/K s e c -r/^vK tert-^f/K n ? 

y-vdr^/K 1, 1— S^^r/^VK 2, 2-^5Vt^vK 3, 3->^ 
^vi^^vK 3, 2-^3vio^vk n-^y^/K 1 

-^^vw^T^vK 1 -^^/W^ix/K n-^-^^/K l-^^vW^^/K 

Ty/K 1 -yoK=/K 2— ^5vU- 1 -^d^=/k l-r/x— /k 2-y 

. 3-^^/1— 2- ^x-7K 1 ^^=7K 2-^^=/K 3 

/K 4— <>-^^/K 4-^^/1^-3 l-^^"fe=/K 2— ^ 
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1 — ^l^wK 2— 

3 0 



— ^ w<i/"fi/— l — f/K 2 — is? o-^^ir^— 1 — f/K 3— v';?^^= 3 r 
-t?:'-l->f/K 1— S^nr/f-i'— 1— OK l -v^ u-<^x^— 1 

is— 1 — f/K 2, 4-iy^n^^f->'^^>'- 1 -^T/K 2, 5-v^n^=3f 

^$tLTV^Tt> J^7Vl^3Vl^ (ii) B^$t^TV^Tt> ctV^T/^-^-^/^SN (iii 

) tt^£;ftTV^-Ct> J^TVU^/^ (iv) g^£tvCV>T& J^T y — 

> (v) g^tirCV^Tk j:v^77/^^^l^ (vi) g^r£frvCV^Tt> iV^V^ n 
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Tsu^r/is^ (vii) m^fiX^Xh j;V^^/^^7;^^^;^I, (viii) 
tbTV^t £l^|?tgig, (ix) gm$HTV^-Ct> <fcV^T? (x) 

Tvvct>j:w$ h^/um mttiz, ss-c or ) =n-u u^o* 

U' tt**t^*L**JK^Xf4«ft*«r^- (UJ4«F*b<fa**JH^35%i-) ] 
T-t$^SSf) \ (xi) m&ZfrT^ThZ^TSitsm (09jfctf % 5£-C ( 
NT' T' ' ) =N-T [5**, T, T' *5.ktfT' ' tt*nm**jR-?Xtt 
W&mZTF-t (Tf±#*b<f4*j)fJDR-T-Sr**f) ] N (xii) g 

Jfc£*LTVvCfc«fcV^|fe£ % Criii) B&SftTVvCfc.fcV^;*--/^ (xiv) 
B^^ixTV^Ttiv^T/w^^/^^^^ (xv) ^T;Wkfet<fi7^ 
Kib**LTV^t>«tV^A'aI?^>>'A« x (xvi) m&ZtlT^XhZ^**;^ 
^-i^m, (xvii) B&&*LTVvrfc ^^7Vy T ^^;vm. (xviii) ^n^v 

^t/^ (xx) -fy^7;i N (xxi) w*— (xxii) -ryv-r^-h 

& (xxiii) ^v^T^— (xxiv) -I'yf^T^-M, (xxv) =hn 
(xxvi) =fnyi, (xxvii) ^^yii^©7i/;H, (xxviii) 

*>8A*o7^ (xxix) **ymm$m^z>ti^ izthb<D&m<Dwmm 



fulBg$lS£ LTO rB^frTV^Tk J^T/l^r/l^J fc&ttST/l^/l^ 
£LTte N fliRtf^ ?vK ^5vK n-^ntVK ^V/nt'/K n-^/K 
-YV^vK s e c— :/^vK t e r t — y*5vK n — <:/^vK <Y y^^^/l' 
N ^^--^^/K n-^dri//K ^y^^^K 1, l- 

^^^/K 2, 3> 3-^y^y^vK 3, 3- 

^^/^y^^^;^^oc 1 _ 6 7;^dE•/l^^v^5r «b^T*#5 0 r T/v^ 

^©c^^/^^i/f) \ ^uf^m* (Ms ?vm, mm. urn, B^m 
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x f^r^;l/j|?=/l40C i-aT^a^^^/Hf) s gf&£ 

_ 6 T/U = 3r /VjtfxvK n y $ tl/TV^T % «fc V ^ C j _ 6 T/l^^/^^ /kafc =. 
10 ^^xvW&yl^xvK l-^npi?^/v^/K t°^y vV #/W2}?xvK ^ 

15 t^ju^t^ /Sj . rg^^Tv^^ivk^Sj s &&t* ^g^$nTv^ 
fctt**atj oftSttT© nt&^ji/cvvcfc.fcvvr^/Kj \ rg^$tb 

20 

/^S 4: UT f± N m z- 1£ tf^/K 7U;K -Y y^n ^<xvK 2 - * JJ /K 1 

-/n^/K 2 -y ^/k- 1 -yn^x/K l-^x— /K 2-y^x^/K 3 
-^Ty--,V^ 2 — aifyv— 1 -^xxi/K 2-^ ^Vk- 2-^7=^ 3—^ 
25 /U— 2 — -y^^/K 1— 2-^^xvK 3 — <i/x=/K 4-^< 

i/^^vK 4 — y ^-/W— 3 — ^0-7*=. /K 1 — ^¥-fexvK 2— ~-3H?xvK 3 
-^3rir— /K 4— ^^irxvK 5-^-&x;i/^oc 2 _ 6 7^'Tx/l/f 
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StflBfi^Si: tTO rg^£;h/cv^t> J^TVi^r^/Hj fc&ttST/i^- 
/Hi: Lttt, Witfxf 1 -^o t°n/K 2-^nt°^/K 1 

/K 2 — 3-^^ 

/K 4 — <^>"f-=/K 1 — ^df /K 2 -^^i/^/K 3 -^.^rv'^/K 

r^lT% 7/i/^^/H©ItIi UTfi, prlBbfcgms^ it© rg&sfrT 

S&IB®mS«t LTtf> rg^^tbTV^Tti J^V^T^/^^/i^Sj Cfc1t577/^ 
/Hi Utfi, Wfcfif^ ^^/K 7i^f/K t7Wf/i4®C 7 . n r7 
/i^/i^gr/HV^ i £ flS"C# £ o --x\ 77/i^^/H©ftSi LTteftjiaL 

fu!2gi&S£ LT£> rg$fe&;ftTV^Tt>J:V^^nT/i'^/i'gj m*5»t*^ 
P7M/HiUT(i, ^Jitf^p^nt'/K ^^o7*f/K S^n^i^vu 
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i, 2, 3 -^-^f-^r^y/K i, 2, 4-^-y-^r^y/K 

1, 3, 4-^-^ri^v ? T^y/K 1, 2, 3-^T^T^U/K 1 

, 2, 4-fT^7yy/K 1, 3, 4-^7^7/]);^ 1, 2, 3-hPT 
y*y/K 1, 2, ^h^^JJ/K fcrjJS^K fc°y^~/K 

tr y 5: tf^ v>~/k h y 7^^© 5 /feV^ u 6 l©fiS;ffili 

^y^-^-y-^/y/K i, 2-^y^ytW!J/K ^y^yy/K 
>-yt°^=/K i, 2 — <yy^yf7yy/K lH-^/byryy/K ^ 
yy/K -fy^r/y/K ixvyy~/K 3r-7-y*y~/K ^y^y^/K 
^~/k -r-^yv^/K ^°y^K ^y^^/K ^/w^y^y/K a-yj^zj? 
y =/k 0 - y? /vtj? y y - y t ^ y -^^-/k 7 ^ / 5?= 
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7xthU^/K 7xthnJJ=/K -Y^KPv^/K fc°nn Cl, 2 -bj 
t'7yn Cl, 5-aJ trjj^/u, ^ 5 [1, 2-_a] try 

svk -f^*v ci, 5-_aj t-y^K -r^^y ci, 2-bj 

> -T^^y Cl, 2-_aJ tfy^^/K 1, 2, [4, 3 - jl 

] fy^K l, 2, 4-MJ7/n C4, 3 -_bj fcT JJ 8 ~ 1 2 

JI©»^*^#8&fc*SKE (#£L<«\ fuiSLfc5&v^6M©¥^5£7? 

*-*ir*=7K t°ny^/K f f5fcKn7!J^ ^y^/K 

5?=/l4©3-8i (^L<li5~6M) ©^fPfeSWi^lSfn (0^L<fi 

fiw) <D&^mmmm& (mmmmmm) *>zw±i, 2, 3, ±-<r 

h7tKn^/y/K l, 2, 3, 4 - 7 h 7 1 Kb>t y y y /^©i 5 

$9 > fil7/l^7=/H (Ms tf=^K 7U/^OC 2 _ 6 7/I/7=/^) s {£& 
S (Ms zft/V^/K T-fe^/K t°^-=/K ^nyf/^d.aT/i/*/^ 

m«s ^p^ye («*.wr7y*, ftt, 3 ^ »*b<«** N 
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5m (£?&L<fcJ::L#^L3<@) BmbTV^Tt )e ^;v^ 0 

ra\ mm^thx^x-h^^mmm^tcnmmmmi ©sm^l 
y& tmmfti>(D%:m^%?L b&xt% 0 

°^ 2, 2, 2- MJ7;l/toxf^ N MJ^qa^f^ 2 , 2 

/W /K m- fvi^f /K p - b/wr/K =¥-^y /K ^ v^/t^£ s 0f t<(ic 1 _ 

5 t/^^/p- 7 ^ a> ^5ifmfc«msTgm $ fix v t> «t v mmr;v* 

A*m (#k 7°ntVK ^y/ntVK :/^7K -Yy/^K t 

e r t-^/K ^J'^VK ^^^©C^eT/l'W) , 7« (C x _ 6 

2 , 2 , 2 - hJJ x: h dr^/^-^ MJ^nn^ h =3r^# /W?xvi^ 

.2, 2, 2-MJ^nnxh^/^-^f) % 37^xvl^-eK$&£*bTV^ 

TU— ;v (ffl, i_^-^^ /K 2-t7f/^oc 6 . 10 7!J^;i4) 
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^ fV/K Ci. 6 7M^^5K>f^ 7?^yf) „ l~2i©C 1 _ 6 7;i/ 
^/i^-^g^ti/cvMrt J^T5y£^T'g^£;ftTV^%cfcv\ rfrtb^ft 

g&Sas^mJDfC-? £ -Hfrfcfc o tit7 ^ y m*i&m-2>%& h & 9 . r 

^ y . ^-^-^e^* y y , a-* y y , 1 - ^ c=vp£> j; 4 f&^-fg^r 

tv^c/v (Ms *^7K ^9vK 7°nfcVK ^y/ptVK 7*=P/K t — l/^/K 
^V^/K -=Jr^©C 1 _ 6 7;i'^) N T^3v^'(#!k ^i/i^K ^ 
^f;^©c 7 _ 10 77/W) s 75^ W> i-i~y^/u s 2 

-t7f;^©C 6 _ 10 7!J^) ^^L-CV^&J^l -tf^v?~/K 1 



y7 s f/^;l/7^^/K s e c-7f;^^7^=;K t e r t-Z^/^^y 
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10 J&A'jff^K >fy^b^*^#=^ sec-yf^/^/K tert 

15 *UV\ & rf«T^=^^/^-^J «Sm£^LTVNTl>i<, ^£<Dg 

% y^/K ^y^f/K t e r t — y^/K ^V<?vK ^^©C^eT/V 
20 0£lXte*?vK Ji^/Kff) % T-y/i-S aM'S/K Tir^vK 

, i/T/m, 1 JfeV^LS^cD/Nn^Vig^ (Mi«7^*, it*, J||ff N 

-^n^K ^y^n^y n-y>dr-y N -fyyi^y, sec-y>=¥ 

t e r t -y hdr^©C 1 _ 6 T/l-3drv'^ #?;£L<Ji* h^>, 
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^VK T'ntVK y^nfcf/K -f y/f/K t e r t-:/^- 

#ik y^=/K 1— 2-t7f;^©C 6 . 10 7!)"/Vf) , T^/l^ 
(0!J % ^<^i>/K 7i^f/l4^C 7 . 10 77/l' ;3 r/K #f ^ L < \%~7 C 
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^ y/n tVK :/^7K t e r t -^/K ^<^^/K ^ ^->/^(DC ^- t T;v 

/K l -\?^V~;v%>vi$~>vte&x$M±\^WLTjv*)V (Ms y^vK ^ 
/K ^otVK -ry^ntVK t e r t -^/K -<>^K 

-^ygm^/^-^-r^j N tn, N-^g&^/w-^^Ki (Drnmrntmrno 



l/7s;Vifr=.)vm<0 C X _ & T^^;^-^(DT^/V^m^^^ k&XtZ> 0 
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m, mm. jyft> a&&m , mRT^^m *?vk ^atvi^ 

15 m^nX^Xh £^T^V/m, gm^TV^^iV^/W^-f^g 

V^Tti.tV^Ci.eT^^vK^fcttT^^ (^k ft/U^jU, C 2 _ 6 T / W )V 

20 m.^^X\^X%^io;V/^^ 1 -Tif ^-^A^/kTjwK l-t°n 

^v5^/^7U7j?^y^) m<D&xhz> 0 0^v<nm^tix^xhx^mm 

xh& 0 m? N rggi£tvcvvrt> j^t$ y^j , rg^^-cv^^ct^ 
tK^Kj n *5irj? rgi&£;ft/riv-ct> ii^rs: vVSj t lt«, stris^ rg& 
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0*L<tt^ ^n^^Jg^ (0!lirf7yl, Jtlfts a s ^n^v 

^$ttTV^T 1 b j:v^c 1 _ 6 r/^=ldrv/ (M£teM f^s hV?^* 
h=^>\ 2, 2, 2 - MJ h 3ri/ N MJ^nn^hdr^ N 2, 2 

, 2- h V 7 ooi b^^) *5iU!C 7 . 11 7/l'W!)-/H (Mz-t£o-h 
/U-T/K m- h/W/K p-h/Wf/K ^VP/K v^/i^s $f^L<(iC 1 _ 

>vm (#Js ^^/K ^^vK T'nfcVK -^y/otVK :/fvK -fy^/K t 
e r t — -T^VK ^i^/K ^=¥vv^G9C j.eT/^/Wf) > Tv'/H (C x _ 6 
Tfls-toSJAs (Ms Jfr/i^/K Tir^/K 7n t°t=;K tV^n-Y/^) „ 
y^T/K C 1 _ e T;i'^M^ (Ms p« ^ v^/V/Jn^/p^) . 

2, 2, 2- MJ 7;^tnx h ^^/I^/JwK hU^nn^ 

s 2, 2, 2 - MJ ^ n d x f % y ^xvug-eg$&£ frLTV^ 

T% £v^C 1 _ 6 T/i'Xi:3^#/wi?xvi^ (Ms ^^/^^^/i^xvi^g) N 

ry^ (Ms ^^x^/k 2-t7«©c 6 _ 10 r!)-;vf) 

^^^-c 1 _ 4 T/l^=¥^#) s 7U^7/^=;i' (Ms yyf5/Vf©C 8 . 10 
7P-^7/^x;K #^L<te:7^xvi--C 2 _ 4 T/t^~/l^) , fill ( 

^TV^tcfcv^ 5; K-fA-S (Mill c^eT/i^/W 5: K-^A- (Ms 
/WUV/K T*fe^/W 5: K-f/H» s C 1 _ 6 7;^^WsM^ C X _ 6 T 
y^/^^^K^/K T%V;m) s l~2#I^C 1 _ 6 T^=3r^ST?gm$tL 
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R b r±fibBis«r*u ^m&&±— m\z.m^t>fiz h<D&&.m-tz> ^tmt 

*-y* f-jK 't^itA'X-'Z-i/* 9vK MJ ^ ^/WS' y >va^ y ^vk -ypu 



A, J)f!>Ab!jsec -^^/Utfn t Ky K, ~T V V !7i» h V s e c 
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RatifiWi^— ^'—fjV ; ^ ^vtoi^/loe— • tvK 1, 2 - h 3^>-^^ >\ If* 
2— ^ f^ixzc^vi^— tvK ^^/K^n fcVk^— tvK ^Wy/otVkx 

JJ/wn— !?VHfxvkJ:— tvK ^^/^t^/^-x/^if^flg^^ 
fqai— x/k ; Txiy— ^^^^ 7^=7l^c— TVK 

^fc i£(Dn^-T/vt£ if SrffiV^ r i: 5 0 0* L < f±* ^vi^c-tvk 

7Vk& if cd^JK^— <t;v ; y ^-/^^-/^— x/K 

7 >\ i^rl^fc if ©i^x^f/^i if-Cfe «9 N J: b < te:r h =? t Kb 

fb7t Knb°7^ ^^f-^if^^^-^/^if-efc^, $b 
Kiif b7t Kc77yT^5c 

/l^= I v-/^if(D||M^^|gfp7'/U'=i— 7k ; D-O-^y— 7K n^=^f- / 
— if (DBM^T/U^ ; ^<^^/UT/U=t — 7K 5: 7^T/^=i — JVfa if 

<7)^#$ET/k=i— 7k ; *5j;tK77k7 ]} ;VT)V^— 7k& ifc^f^ST/ka — jvta 
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% ^x^g^ 3/n^^ n y^=?^ ^^/i-tfcv^ ^^if^*/w*:^ s p 
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• 42 W 



R b l*fft& \^<i±hV f/Ht^5 0 
^MJl>A-efe«9 N ^n^y^/Vv/!) A^f {^;k7!) AT'fe !) , 7VW 
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w - w 

t Kn77> £ s ten*?; su&to 
^Tv^< ^txhz> 0 



*3§K#£>te, xn^j^^ij^y ptm 

&m&i-z^mmz-D^xmM&m^fck^?>, ^h^t}?*??^ (thf) 
/u^y*~mm&&tfc,~tz>zk&*fmx3bz> 0 

£> , £ (Dtig&tf-? P ^» p ^^^k • TH F ( (BrZnCH 2 COOC 2 H 5 • TH 

F) 2 ) "C&sr b*Wt>fr\z.]_fr 0 

- <Ommm.<D-Z? O ^»p v I^^/t- -THF Z^H# V ^ ft , fg; 
^^^^#5- b&X%, *>< IT, ^PJ^^diDMit^^fc^^ 

^r. o~5 °c\£XBf?tth^ 'pte<bi>6fi u±izmm±mwmzfflMte < 
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9 44 W 

mmm-tzz tn^mxh^o, &m Lfc^t ^w^t i 



ftWFl 1-3 0 2 2 8 7-g^«^tt N ^i)-t^I©THF»7/U 

/^THF«t»T»W»lU #e?^THF^^l, 2-v 5 ^ f^v^^ (DME 

X, DME^fcfiv^ n^i^Wf;H- TVk (CPME) ^HtbTffiV^ 

fcfc. ^tt^^n-effi|&^^^THF^^^L#^V^^|IlR#^ > 
#J^J±, :/ n ^e» p ^^rc^^ it fi % ^©DME t> b< PME^^iflt 
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-hfBDME«*3«ttKCPME^^THF^^p-r§^ tCiot 



DwacMsfeA] 

0 

1 

H0"^Ar-X 



H , JL 



(a-1 0) 



YVNH Y U Ar X 



Ca-9) 



<a-8) 



CUD 



Y 1 — N^Ar 



OH 




(a-6) 



H - A 



Y° 




(a-5) 



1 1 y 1 — N^Ar 



0 QH COjR 
'CUP, 



Y^tCHJ.CCljR Y 
(a-4) 



■0 



(a-3) 



A 
Y 1 — N^^Ar 



OH 



^--OH [ 06 ] 



ODH^ 



Y 1 — N-A Ar 



OH 



' 0 



(a-2) 



0 (a " 1) 



(a -10) tiTz.\tt(DR.mmmmfc*ik'&m (a -9) 
i£fc:«k (a -8) «r#3 S. 
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W 46 W 

^«f N b^^ *isu^<D^mm<tfrmm 

7V^H ; i^^/i^c— 7VK y T'n fcVwc— 7VK t —zff-fr* f-;v^— s r 
/K fh7t Ko77^ i^^-*-^^ 1, b3^>^*^ lf^2-7< 

-<^y b y :7/i^y wo^^n^^^TKKfis ; r-t b>\ fr^? 

flsfr Yl/^CDfr b>Hlt ; N, N-i?^f^*/l/A7 5 b\ N, N ^vKTir 
bT^ b\ N-^Wp!) K^s ^^^^/u*dF-VK^^P 

iTfctK #^L<(iTf7tKo77^ ^ra^/K N, N— 



*RJES^*5»t«SS«EO^*H:, mnfc&Vo (a -10) (^LT1~5 0I 
0lL<tt5~25 mmm, L < W: 5 ~ l 0 **fflrc*> 5 0 

^^KD^Sf^ WMik&m (a -10) I^Ltl-lOSl, 0*b< 
fil~5^fi N ^0*b< «l~3^ST?feSo 
^S/ftT/BV^ftS (a -9) JDfOjSKb-g-Jfe (a -10) t^LT 

b y 17 a, ^h-t- b y !7A N y >7iNs &gbk3i-7- b y !>^oi 

; MxJ£ b y 5: y -?xi \?)VT % >\ by ( n -7" 

ntf/U) 7^y, by (n-^ju) 7^, ^ n^dr^/U^ *?>VT % >\ 
fc°y^>\ /^v 5 ^ N, N—ittf-AsT—D^ N-^f^tvy^y, N- 
7< f/Vtfn y v>>\ N - ^ ^vi^/Utfc y ^#<D 3 5 >&m? 
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i^b^ (a -10) ^LtO-lOSl #*L<W:0~ 
5^*. #IC0*L< til ~3 *!§*-<?*> 3 0 
OTIttI«-8 0-200U 0* L< tt0~3 OtrCJfcS. 
KJWWttiifir 5 #~ 4 8 R# IB. 0* b < W: 1 ~ 5 R#im?&£ 0 



10 ITMO 2] 

* fc tt-r ^ V * A<gE<£>&JiWb£-4& 4: £CJ& $ ^T«l#JRf Lfcf£ N 
fl^fe (a -7) tKf&^S^tiaDM (a -6) 

, 2 - h ^rS^* V. If* 2 - ^ h dr^J^/K^— 7Vl^<£>ai— tvM^ ; 

n n >\ i^?nn^<vi£:^ ^/f^^ty KfOffi^P^y 

25 *KlStJ:*3»-t IWU^ ( a - 8 ) I^Ul-lOOi 

MF. 0*Kft2O~8Oli^ #t^L<fi5 0~7 0tift'fc5 o 
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9 48 W 

(a -8) ^LTl-l 0^*, #^0* 

2 0~0°C, 0*L<»-1 0 0—2 0°Ct?feS o 
5 #~ 4 8 H$M, U < tt 1 ~ 2 B#^-efe5 0 

(a-7) k5i!fc&l£ZZk&T*%Z> 0 \\&m (a-8) l^ttv 
^^^^^rR^$ii5«^ S^fiS(«S-4 0-6 0°C, 0£L<te-2 
0~4 0°C-e$>?. o S^^«ii^5^~4 8^, 0*b<^l~2O0#P^-e 
cfc><5 0 

^j&^fe^TT/i^/^y a-c^^^i^ 2 -^n^^^>- h y 



[ISO 3] 

Slfc#J£fflV>Tfl^3 (a -6) %mikRJfc$1tZ>Z.k\z£*)lb'fr!%) (a -5 

/K 7h7t Fn77^ v 1 ^-^^ 1, 2—5** b^i/^^>- N tf*2-;< 
>-^©^^n^'^^7KmS ; * o n-<^^ n P-<Vif V, 
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*RlSK:fcrt«*3tttottffl*tt, «^ (a-6) ^LTl-5 0li 

^4 b< «i o~3 oma{iF-efe6„ 

(a-6) 0t L< (41 0-2 0^iT'fe5 o 

fcfoffi.mi±mn- 8 0 - 2 0 0 °C. #?£L<fi 30-50 ^T'fc 5 Q 

[X3M0 41 

ffrfr* (a-5) (a-4) ^fel^ Lfc y Alt (Y 3 ; Tk*^ 

a -3) ^iim5„ 

/K 7fytKn77^ v^^l^ 1, 2-^b^^^ tf*2-;* 
^h>m<DfhlsM;T±h-hy/^ N, N-^^WM^T^R, N, 

N-^WthT-; K N-^^t°ny r^ n ^^w*^*^R^o 



WO 03/059889 



# 
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*Kli&fc*3»t5^©fi[ffil:tt. (a -5) WLTl~5 0li 

^t^k y f^Ai?x^r5 b\ y yy^u \?;vr % k> y^A 

5!Jf!)A7^7 5K©fffli^ fi($Hb'&4fe (a -5) 

^&?@JPf*ii^- 1 2 O^O'C, 0* b< f±- 1 0 0~- 2 o°c-t?fcs 0 
KJSH^Ifflfiiiflg- 5 #~ 2 0 H#flK 0 •£ L < f± 3 0 #~ 2 B#|ffl-C*>So 

^K^tefcv^-ofb-a^ (a -5) ttvm&ik&to (!)7t/wy^|i:i: 

Reformatsk yf^H) &BJ&£l£Xft&Qo (a - 3) «r#*i§£\ 
mMtZmft- 80-1 50^ L<l±-40~20 X1X*& 5„ ^B#^(iil 

z&mm&fc&mv&m&ti. mmk&m (a -5) wLTi~iom u 

£L<fil. 2~5^ftt?fc6o 

U f«iS$r?fflV^;ft5»D v £: L*CW\ 09*.^ JBtekbU 

tt9]JD§CfsHfe;£4& ( a - 4 ) 1 ^e/Httcat LT. iiPJ*o»p v ^v> a r £ 2>W* 



WO 03/059889 PCT/JP03/00092 

? n n h y ^ ?vi^? UV\ iE»-«|* y ://K R i e k e - Z 

*A^ry*~- ^Iig©^iliiit-8 o~i 5 o°c. #?£b< tt- i o~ 

So 

/-/K 1— <V^-2-tTny ^^^/-/K 2- [t Kn^ 

^ ^it&m&m^xikfrm (a -3) ^33***5 t*:t> -ess. 

MO 51 

^7K^>ft:^^^m^n^V^^#^ET> Yb-a-fe (a -3) ^fcfi^OD 
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v^s N m*.t£. soli's b/^^, ^yu^m^mmmtT^mm ^v-is 

, 2 - f dr^ai^ ^ tf* 2 — p< b drv-^^/Wcc— t^/V^ ; ^ 

^^bTK^ffi ; /K ^*y—/K l-^n^-^ % 2-^n^V-/v 

N \—-f9S~- /K 2-y^y— /K 2 - ^ f ^- 1 - /daV -;^©7;^ 
— /US ; T"fe h= MJ/K N, 5 h\ N, NT-v^^V^T 

ttSiia&Wrf r b r±— atxr±ij«K Jaiitot i^t^ lt^t 

*RjtStC*5«-S|§«E©^ffll:^ (a-3) i^Ul~50li 

0^ u < n i o ~ 3 o 5 0 

T?#s 0* L<^/K^b^ 170-7- h y 17A, 7klff>fb*l7lff 7kSHt;*r7 
(a-3) |C»LT2~2 0^tffe!J, #Wf*t<ii6~10SIt'$)5„ 
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w W 

teifrfl^/i/v'?^ OAn^yft*/^!) AT'ife 5 , *fc#P* 

> mn<k&V0 (a -3) {^Ltl-lO^it?*^ ^#*t<tt3-5S 

10 Rf&M*it-8 0~2 0 0t > 0£L< te:0~5 0°Ct?fc5 o 

RjSBSflflfcEffitt 5 #~ 4 8 B#^> 0* L < fit 3 ~ 2 4 I#F B 1T«$)5, 



MSO 6] 

^4fc (a -2) ©7^n^/HrEll£Mtfcf s «ti6fi^T£fctt## 
15 STs Z.k\z&y>4k&to (a-i) 

20 , 2—5^ b^t/x^y, If* 2-;* h dr^jn^vloi— tvi^cd^— tvME ; £[ 

fb^Hfc/K^I^ ; /K =-9S — /K l-^n^V— /K /V 

. 1 -7*^/^ 2 / — /K 2-^fA'-i-^n/<;-/i4©rA'3 
25 — /HIS ; T-fe h^MJ/K N, N-^^f^MT^ F\ N, N— S^^/KT 
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^ ^*t<filO~3 0tl^-efe5„ 

^^5K-by7x=/W7^y, niM^yy, *fbyv, nfl^-hy? 
*u<fii~2^*-efe5 0 

p^y/^y^f;i/7^y, fy^y n, N-^w^uy 

N-y^/kt: 0 -<y N-^WPpv?y N-p< ^TP^ETW* 3J 3 

T 5 ^ W kfru L < tt b P ^/VT % >\ ^/^j y tVl^T 

5^fc5„ rtltlS©ftffil(4, JSWfc;-^ (a -2) }^LT0~ 

10^1, #^^L<{i2~6^*-efe6o 
KJ&^teiifft 30 — 120 °C, ^L<ii50~80 °CT*h% 0 
^B#P^«ii^ 5 #~ 4 8 0£ U < fi 2 ~ 5 H^ffi"?*? 5„ 

maojmvm&mwkftzik&to (a-io) , ( a -7) »— jRWfc*p6> 

y y #y • ^5:^7/1^ • y-y-^ a^^^ (j. am. chem. Soc. ) J N 194 3^ I 
65 p. 239, (a-7) ; W^^-T/V ■ jp? • * v"7VW • ^ ^ ^ 
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hV (J. Med. Chem.)J •» 1 9 7 7^, ^2 0t s p. 7 2 1 fa^tf^ifeti 

ffl, *ftU itils Shifts *7A^pvF^77^, 



*3SWf* N fh7tKP77^ (THF) 
15 &L\^tcZf^^em^mm^^(Dm^mm^ J:DI£L<WU (BrZnCH 2 C 

OOC 2 H s - THF) 2 ^*$ttSfb^*^iSi«rlitt-rS„ 

*^PJ<D T H F ^ggfi Ufcy n *3E»ft*3i^>K!!>lt*f± s FT-IR(a!) 
2 9 8 3, 2 8 9 7. 1 5 8 9, 144 6, 1 3 7 1, 1 2 8 6, 1 0 7 0, 1 
20 0 2 2, 8 5 8*5it;76 9 (cm" 1 ) \Z H°— ? ^tM~ 0 

* fc, ©THF tfmfiL bfc^ o ^eM£&gf^t?VK£>jjt»f|kJ:, 0 1 Tfjj* $ 

tiSXl^lWta «3^$nfc«itSr#U r©*3fttt*l*sJ:t*2te: 
^ $ n 6 *trG*l8 J: tfi&£-# ft t>*^ 3 let* £ tt S HfJI^Wf* — * & «fc tflSag 

25 

*38WteJ:*Ul> BrZnCH 2 COOC 2 H 5 ©THF»^ (B r Z n 
CH 2 COOC 2 H 5 • THF) 2 Tg$Jx5fMSrSi^ UT^tSii:^ 

^J^(^, BrZnCH 2 COOC 2 H 5 «W»THF»^ & 
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m. wt, Ms n&WR<DZk%&&<Dt&&te&&*msL'z i 2iitfc*:fi 

b&J&fr&ltXm^ZZ.tlZX^X (B r ZnCH 2 COOC 2 H 5 • THF) 2 X 
^$^^^^I^H B B ffi$^ &V>T\ M5li-^^i!^<koT N (BrZnCH 2 C 
OOC 2 H 5 -THF) 2 ti$^5ft^©^^#§. _b!B<E>Iflte, ££ s 



, BrZnCH 2 COOC 2 H 5 T'^ix5Mi:THFi:M$t^ ( 
10 B r Z n CH 2 COOC 2 H s • THF) 2 -eS$^S{b^^^5r^i~ ; 5 - i 

Kx:tf, B r ZnCH 2 COOC 2 H 5 ©l, h 3f->oc* ^*fcf±^ n 

f f /Px-f/KDtic t h f mm, #ti$s m 

15 htlfzm&t&m&b (B r ZnCH 2 COOC 2 H 5 • THF) 2 T^£ fr^-fb^ 

*N&tH£ii\ #^T\ tttSriiaot, (B r Z nCH 2 COOC 2 H s ■ 

thf) 2 -x?*$tbS-fb^©^«r#5. ±m<Di:m^ mm, r^^^m^ 



20 3=fcte. *38MfcJ;tttfx B r CH 2 COOC 2 H 5 Ti$H5lb^2-^ 

fWl©MWP)^5l^fItf"> ^f£te3lJO#arFC\ iBrCH 2 COO 
C 2 H 5 -T?*$ti/S<b^^bTigf!lS^ffil&i:S:/S$^r> ©8§*£fc:T 
25 HF^U *V^^ (BrZnCH 2 COOC 2 H 5 -THF) 2 ti^5ft 



*»Wf±— ( i v) 
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f ? 

X 1 — G — COR 1 0 (IV) 

I. 



R 1 ? — 



LTV ^ t «fc V^ES2Rifcft;**ak ffi&XSr^ LTV ^ & «fc VS»ata$tffrJc* 

*«SSr*L, R 10 ^«ttJ«R 12 f«ne>^^i-511^ < i:-^^oTgmS^ 
ftVX\<^Xh&^7* h^m&1&l&t& e ] 

tS^5MI:2-^f/k-r ^7tKo77^ 1, 2—*J* h^V^^^ 

i^g'K fiH4fl^f©#^T-CiEi&tKJS:$* % iifc^ ift'tt-jRS: (iv) 
T^$tL5^t)5f lTi»i#Sf5 ^ i (V) : 

f ? 

X 1 Zn — G — COR 1 0 (V) 



R 1 ?--" 



[5£^ X\ r 1 \ R lx *5J:^R 12 «Ji|B^a«tllIC D ] 



(iv) xmstizik&mtc&^Ts m&m&^^x^^xhx^mffim 
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PfcVK n-^^/K ^y^f;K s e c-^^/K t e r t -^5vK n — < 

y vVK 1 , 1 - v 5 7< ^VKT^K ^vVt^vK 3 , 3 - 

:/^VK 3 , 3 - *f~jV?xi tVK 2 — ;c^vK/^7K n -^-:/5vK 1 — ^ 
;v^f^;y^ 1 — :^?vW^-*>7K n— ^"^^/K 1— ^^/W^^vK S ~;v 

TU/K i-^p^-zk 2-^^/1^- l --^n^^/K 1 -zfr—;^ 2-y* 
3 —zf*r~/u s 2 — rc^vw- l —zf*r=^;v^ 2—*=f-)V— 2 -^"r^/u 
, 3 —^f-/^— 2 — -fT—/^ 1 -^^^/K 2— ^^-r^/K 3-^^-r^ 
/K 4— fT-A*— 3 — ^^T^^/K 1— ^Mr^/K 2 — 

•fer— 3 — ^3f*fe=7K 4 — ^^r-fe—ZK 5 -^t-/l4©C^ 6 7;^= 

1 /K 2-zf*?-~ /K 3 -y^-^/K l-^i^~/K 2 — ^l^^/P 
\ 3— O-^-^/K 4— ^^^=/K 1 — ^-3rf — /K 2— ^S^^/K 3 — — 

- r. T\ p 77i"¥vH£j £ ttft MiH!^^ p ^p fcf/K ^ p 

— %/# n^is^r^— l — 2—i/?u^3c1zl/—±—s(;V^ 3— v^P^-^r 

1— -OK 1— p^t^— 1 — f/K 1 — p^<^^— l — >f/u 



WO 03/059889 



PCT/JP03/00092 



59 



1— f/K 2, 4-->^n^d^f-^^^- 1 — f/K 2, 

Tif^v^/K ^^ir^^/K ^c^~/K fpyv^K Tf7kKn7JJ^ 

y tV<9 S*=/H?<& 3 ~ 8 MOlSfp b < te^?n<^5S=#^m3?t9tS ( 

fltE^^^S) ^ N tfcfi 1,2,3,4 -T- h7tKndr/!)/K 1,2,3,4 

y/K ^=/K t°ny/K ^"^yy/K -fy^typ^ f7y"P/K 

y^T-yy/K f^y*y/K t^yy/K i, 2,3-*W7y5^ 1,2 
,4-^^^ryy/K 1,3,4-^^77-^;^ ^7if=/K 1,2,3- 

f-7i?7/y;K l,2,4-f7^7y*!);K 1, 3, 4 -^T^TV JJ/K 1,2 

,3-MJ7y*y/K i, 2, 4- h y ryy/K ff^/u/K t°y^/K t°y^ 

v>-/K t° y 5 fc° ^ S?=/K b y T v>~,^<£) 5 ft v > L 6 

#if^^gig*5 J; i>\ Milf^yy , 7 7=;K ^y^y^^^K ^i/y* Cb 
] 5^=/k -f^Ky/K ^y^yKU/K lH-^^^yy/K ^yxvy^ 
yy/K ^yyt^rtyy/K 1, 2— <yy^y^tyjj;K ^yyf7yy 
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\ ^P/K ^y^r/U/K v/yyy=/K =¥^^!J^K ^rf-p =/K 7 
y ^/i^ £ - # y :n/K y — # /UzJ? y =./K T ^ y v^/K 7 ^ y 

/K 7 ^ h y 7xt b n y r^/K -Y ^ Ky v>~/K t'nn [ 1 , 2 - b 

] t°y^-/K t'7^o [1,5-a] fc-y^/K 4 % ?y Cl,2-a] t°y 
S^/K -T^^y Cl, 5-a) t'y-^/K 5^ Cl, 2-b] fy^^/K 

[1,2- a] tfy^S^K l,2,4-MJ7)/n [4, 3 -a] If P. 
v*/K 1,2,4-hyryn [4, 3-b] t°y ^;^©8~1 2MC0$i^ 



M^fis >^n^« mx-it^^m, m.m, n*s ^vmrn) , 

*xi* h*ci/, 2 ) 2 ) 2-MJ7/Vtnxb^ hy^na^}>dr^ N 2,2, 

7cc^/^) ^b^^mfc«^-egm$i^TV^-rt>J:v^^gUT/^=3r/^^ (Ms 
^^VK ^?vK 7°n tVK yy°n fc°/K ^y^f/K t e r t —~f 

Ms y. ^ >^/i//is~/i^) % ^y-if^/utfwi^ /Np^^tj^ftxv^T 1 ^ i 

v ^C 1 ^ 6 T/W=i=3rv'^/^=/^ (Ms * h^^/P^rz/K =3^77/1^^ 
/K h y y/^n y fdr^/i^^/i^ 2, 2, 2 - J> ]} ~7;V^-u^ \* 3?*sjjAs& 
=/K MJ^oo^l>^;i/^;i/ N 2, 2, 2 - ]> V ? n h^ri/ft/^— 

„ s<^i?/ua-3r^%/ui$^si4g) N 7P-;> (Ms y^=/K l-^y^vK 2 
-t7f/i/f©c^ 10 7!)^) s 77;^ (Ms ^^^/K y^^vi^g 



WO 03/059889 PCT/JP03/00092 

itiffgtSj fc&ttS r^^Sj kmMt£i><D) % 



.10 #fc#*UV\ _hfB^fe^*5V^Ts — (IV) T^^nS-fb^l^/^fi^ 

7 &m*UT<DA(Dmms&&-rz - £ a* «t 9 l < , 1 ^7 -mb^ 

20 

#3B?UW: N — jftS; (IV) fecfctN* (V) ^*3V>T, R n i3it;R 12 ^ 

25 

„ ^/^ n^yf f /ux^r/^itFr f 7 1 Kn 77 VJ: 9 fc6$M»£>W*. 
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5 "p^iili J'li^i^ ^£ V ^ \ 0. 0 0 5%J^T^#K:£f3: LV\ T hv H Kn77^ 

(31 te, M Mtc: J; 9 > £7£m ( 2 , 6 - v>- t - 4-^ ^/l— 7 ^ / 

ww-mmzmmiii vxm^mm^ v ? *^y*-%:j&tzm^5 t &x% 
, Wi&fc&^xnm&i&itD^m^z^b&xzz, mm^vx— (v) x 
m$friz>4[:&m i bmm~fz>z.k&x%z> 0 ±m^m^.^^x^ Rj&mmnmm- 

15 8 0 ~ 1 5 0 °C N frt. b < 1 0 ~ 5 0°CT'fc5o S^^f*®^ 1 #~ 2 0 



20 ft^lJ^bTfi, ^p^, ^nflsfcm, ^v^^itm, 1, 2-^n 

*mw^m^z>^ t&x% summit t-cd, #ix.«r N * n * mm 

25 

£h\z s *&mt&, — Jtt^: (V) : 

f ? 

X 1 Zn— (3— COR 10 (V) 
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s : V^Vy K d : ^I/y K t : hV^^y K q : K 
quint : ? 4 l/^r V K d d : K m : K b 

r : 4>g/£l\ J : # : 1 5 ~ 3 0°C, THF:ff7tK 
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P77^ IPE :>fy^nbr;l/x-f;K DME : 1,2— h^-is^.*^ 
DMF : Z^^f/^/UMT^ h\ Me : CH 3 - E t : CH 3 CH 2 - n P r : 
CH 3 CH 2 CH 2 - 'Bu : (CH 3 ) 3 C- N Tr i ty 1 : (C 6 H S ) 3 C- 



6-^n^-2-^-7 500g (1. 99mol) \Z.ffi^^;V4 1 £ 

DMF 2 5ml SrJP&fc,, 3 0 tJ^TT'tftf t^/l' 188ml (2. 61mo 
1, 1. 3 e q) £}gTLfc 0 6 5°Ct?3 0 5j-it#bfCo 2 5^^^ 4 
0%^W^y©^^y--M8t40 8ml (3. 93mol, 2eq) £: h 
!Jxf;l/7^5 5 8ml (4. Olmol, 2eq) 2 5 °C£TF"t? 

^Tbfd 0 2 5t^3B#fBM«#Ut„ 2 5°C^Tt?7K2. 5 1^TU, ifei 
*r ^ ^ 7 1/4 ©l^f l . 251 ~egfc#- L7c D iB*fc: ft 5 * 

(5 0t) LT6 -T'n^-N-^f 2 - t7^ 2 2 g 

#fc (IfcJfS 8 0 %) o 

1 H NMR (CDC 1 3 + CD3OD) : 5 3. 0 4 (3H, s), 7. 60 
(1H, dd, J = 8. 6, 1. 8Hz) , 7. 78 (2H, d, J = 8. 6H 
z) , 7. 85 (1H, dd, J = 8. 6, 1. 8Hz) , 8. 03 ( 1 H, d 
, J = l. 8Hz) , 8. 2 5 (1H, s) . 

###!l2 : 6- ft Kp^V (1-H)f;^-1H — f ^ ^y'— /U- 4 
-N-^f;l/-2-f7^^KOi^ 
Si#B^T> 6 -7*P^-N-^^- 2 - t7^ 5 K 1 0 5 . 6g (0. 

4 0mol, 1. 2eq) JCTHF 5. 8 1 5 0°C^Ptl.bT^?$^ 
fc„ - 6 5 °C^T-e 1 . 6M n-7*f;HfDA©^tyfi5 0 0ml (0 
. 5 0mol, 2. 4eq) 3 5 ^JWO&T bfc„ - 6 5 °CT 1 B#^M# b 

fc 0 - 6 5 °c^T"e 1 - h y ^/i— 4 --fo;v%jv- 1 h— r 5 112. 

7g (0. 3 3mol) OTHF 8 1 Om 1M%4 O^ittlTLfc, -6 

5 °C-e 2 B#ngjl# Lfc 0 - 2 0 'C^T-c^fn^bT «7 &i&mWL 1 - 5 1 ft" 
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u&%?>m, mk^^-Qm&^o m-m^^x-n^mm: (5o°o lt6 

- [t Kn^ r ^ W— -N 

5 -*^lV-2.—r-7$% KSr8 7. 9g#fc (W5 0%) 0 

X H NMR (DMSO-d 6 ) : 5 2. 8 2 ( 3 H, d, J=4. 4Hz) , 
5. 76 (2H, q, J=6. 6Hz) , 6. 78 (1H, s) , 7. 06-7 
.09 (6H, m) , 7. 2 6 (1H, s) , 7. 3 3-7. 4 2 (9H, m 
) , 7. 53 (1H, d, J=8. 5Hz) 7. 8 8-7. 9 3 (4H, m) 
10 8. 36 (1H, s) , 8. 5 5 ( 1 H, d , J =4. 5 Hz) . 

3 : N- ^ f-;V- 6 - [ ( 1 - MJ gvk= 1 H — i $ 4 -^/P 

6- [tKn^> ( 1 - h U f ^- l H-^f ^ 4 --f *?-)Vl 

15 -N-^f/k-2-t7^$K8 0g (0. 15mol) t^xf;l/2. 4 1 

^ Zifbvy^200 g (2. 3mol, 15eq) ^Mfc„ 4 0~4 5t 
T* 6 mmmW Lfc -ty^h ^Srll^^/l' 3 0 0 m 1 -e 2 m?5fc$£ L 

fc 0 3?K«:i*EE»IB& N *jft»*»z:SN»^/^2 00ml, IPE 4 0 0m 1 % 
0°CT^2B#P H m#bfc o *N&£3BU IPE 2 0 0ml«Lfc o £ft 
20 ^5*T'K^j| (SOt) UN-^f;W6- [ (1-MJ^/U-lH- 

<< ^yy—JV-A-^/V) -2— ^-^^5 KSr6 9. 8 g#fc (Jft 
*8 8%) 0 

X H NMR (CDC 1 3 ) : 5 3. 0 7 (3H, d, J=4. 8Hz), 6. 
39 (1H, d, J=4. 7Hz) , 7. 11-7. 19 ( 6 H, m) , 7 . 3 
25 0 - 7 . 3 9 ( 9H, m) , 7. 57 ( 1 H, d, J = l . 2Hz) , 7. 81 

-8. 01 (4H, m) 8. 29 (2H, dd, J = 8. 6, 1. 4Hz) , 
8.9 9 (1 H, s) . 

##M4 : Ji^/k 3 -b Kn^riX- 3 - (6- f gvl^T $ 7 ) 
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1 -2— -3- (l-HJf/l/-lH — f$<yV— 7" 

^y/nW5>7. 1ml (50. 6mmol, 3eq 
) ?rTHF 2 0 0mHdIItfc o - 7 3 ~- 6 8°C"e 1 . 6M n-^;HJf 
t7 ^(D^^-ly'mmZ 1 . 6ml (5 0. 6mmol, 3 e q) SrlO^WT 

IT bfc 0 -7 5- 6 8 °CT* 1 0 #3f#fJK - 7 5 7 0 "CT^^/^ 5 

mlSr5 ^^ittiT L7c: 0 - 7 5 ~- 7 0 °C-t? 3 0 ftffi.W&, - 7 5 ■ 6 5 

°c-eN- 6 - c ( i - h v ih-^5 ;v- 4 — r/vo # ^ 

- 2 -t7^^K8. 8g (16. 8mmol) ©THF 22ml» 
§r 5 ^^tT^T bfc 0 - 7 5 ~- 6 5 °CT? 3 0 ftWfr'iak, - 3 0 "Cfc^tlM Lfc 

c 5 ftmft&s - 7 o — 4 0 "cx-mmmtr ~ * 5 0 m 1 
^*T-#?abfc 0 &mm, ^m^mm^^i oomi-w»ttjL*: 0 ^ 

Wm*&k>^r, ^fP^7K5 Om 1 -egfc#-bfc 0 MffiMm. ^a$^n-^ 
^yiOOmim ^?&T*3 0#M#Lfc o tikgk&Zm, n-^?>5 
0 m 1 T??5fc#- Ufc 0 '|S*^& 5 £ VM^m ( 5 0 °C) LTxf;k 3 - fc K n 
=3rv--3- {6- [ {^=f-/VT%/) -2~i~Z7^/U} -3- (1 

-M)f;l^-1H — f ?^/^-4-^^) ^a^VT— h£9. 8 2 g#fc 
(JRap 9 6 %) 0 

X H NMR (CDC 1 3 ) : 51. 13 (3H, t, J = 7. 1Hz), 3. 
05 (3H, d, J=4. 8Hz) , 3. 33 (2H, dd, J = 98, 16H 
z), 4. 04-4. 13 (2H, m), 5. 14 (1H, s), 6. 35 ( 
1H, brs) , 6. 84 (1H, d, J = l. 5Hz) , 7. 07-7. 11 
(6H, m) , 7. 2 6-7. 3 8 ( 1 0 H, m) , 7. 6 9-7. 8 4 (4 
H, m) 8. 0 3 (1H, s) , 8. 22 ( 1 H, s ) . 



H 1 : 6 - f 1 . 3 - Kp^V- 1 - (1-hV ±A^z 1 H-4 5 gV 

Tfc^b^^m^- h V 2 6. 7g (0. 71mol, 8 e q) tx^y- ^ 

3 6 0ml N THF 15 6ml^Pxifco O^Tl&'ft^/t'V'?^ 3 9 . 3 g (0 
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. 3 5mo 1 , 4eq) &ll\ijt s 1 ~ 3 °CT 3 0 #}f# bfc 0°CX^^7^ 3 
-t:Kn^v'-3- {6- [ (;>< ^Vl^T 5 /) - 
3- ( 1 - h!) f /l^- 1 H-^f 5 4 -^/k) /o/VT-heOg ( 

9 8mmol) ©THF 2 0 4m l^tlrlTUc 0 0~10tt*30^ 20 
~ 2 6 °CT 5 B#^jf# Ufc 0 tK 3 6 0 m U 1 NifigbK^ 1.441 SrJUIM 
TbfCo 2 5°CT'lBfPM#L^ 0 j&NI&SBU ytc5 0 0mlt?2@ifc$£Lfc. 
1Mfcfc5*-CKatffe*l (5 0°C) LT6- [ 1 , 3-$?t (l 
- fPf/U-lH->f 7^-4-^f/k) ^nt°/U] -N-^^/l^— 2— f- 

7^^Ki&5 4. 5g#fc (W8 7%) . 

*H NMR (CDC 1 8 ) : 62. 27-2. 39 (1 H, m) , 2. 4 8- 
2. 56 (1H, m) , 3. 05 (3 H, d, J =4. 7Hz), 3. 53 ( 
1H, br s) , 3. 72 (2H, t, J=4. 7Hz) , 4. 44 ( 1 H, s 
) , 6. 38 (1H, d, J=4. 4Hz) , 6. 79 ( 1 H, s) , 7. 11 
-7. 14 (6 H, m), 7. 25-7. 41 ( 1 0 H, m) , 7 . 5 1 (1 
H, d, J=8. 5Hz) , 7. 7 0-7. 7 6 ( 3 H, m) 7. 96 (1H 
, s) , 8. 2 0 (1H, s). 



ili2 : 6- fl. KP»i/-l- (1- h'Jf/k-lH-f^)/ 

tl#i^^ ^ y 7°n fcVVT ^52. 9ml (0. 37mol, 3eq 
) IrTHF 1. 3 1 tJPifc, -6 5t^TT'l. 6M n-/f;H)f 
^t^M2 3 4ml (0. 37mol, 3 e q) *2 3^ftT»TUfc. 
-6 5°C-C2 0Mm -6 5lCOTT^xf;P 3 6. 6ml (0. 3 7m 
ol, 3eq) ilO^tiTU. -6 5tT?4 5»t, -6 5°C^ 
T-eN-^^-/W-6- [ (1 - h y ?VU- 1 H — T /I— 4— f/W) 

;Jwl/| -2-^-7^ > F6 5 g (0. 1 3mo 1 ) OTHF 2 6 Oml^te 
2 5 5fcWtWF Lfc„ - 6 5 "Ct? 1 R#NU - 4 0 ~- 3 0 °CT* 2 BfHOif # Lfc 
o - 2 0°C^TT^?P^T^-=e^l>A7k^3 7 0ml ^«TI, 3 0 o C*"e 

w ufc 0 ftm&s jmm&fflQ-k&k 3 7 0 m 1 -e 2 ufc 0 ^s^ist l 



WO 03/059889 PCT/JP03/00092 

W 68 W 

X^JV 3-t {6- [ fJAsfc^-flA -2- 

T-W-fiA -3- (1- MJ^/U-IH — T %tf*S~- tV-A-JlV) -?vls<JT 
— h Sri 0 2 g#fc„ 
ai^-A' 3-t {6- [ (/• ^vl'T $ / ) -2- 

•^-y^vw -3- (i - bv^A — i h— /w— 4 — T/U) 

-h5. 8 g ©THF 4 0ml ^I}l7R*ft* MJ !> ^ 2 . 9g (76. 

6mol, 8 e q) 0 ~ 5 •CTfjft-ffc^^V^ A 4 . 25g (38. 2 m 

ol, 4 e q) &1}UZ-tl 0 0~5tTx^/- /U4 Om 1 <gr 1 5^(ttlTt 
. fc 0 0~5*C"T?3 0#jfc#&. 4 0~4 5 0 C-e7^W^#bfd 0 2 5°C-C7k2 1 
5ml SrJn^. % ' lNjfeifc4c*?R7 6. 6mlSrifiTLfc„ 5 0-5 5^1^1 
j|#t, 2 5°C^4IK§f^j$bfc 0 3gSSr^>^ 7K3 0ml-e2[U^Lfc o fi 
*fc&5*-T?*K5ft*fe (5 0°C) UT6- [1, (1- 
f U f 1 H-^ ^ ^Y-;k- 4 —f/u) ynfcVP] -N-^^/U- 
$ 5 K£r 5 . 3 g#fc OR* 9 4 %) 0 
1 H NMR ttHJfeM 1 T»# £> fbtni^m t —$C LfCo 



%j|a|3 : 6- [7-bKP^>-6, 7 Kp - 5 H- g [ 1 . 2- 
c] il£^±= 7— £Aj -N-/-5v^- 2^z±Z£ S Kg>i!t3S 

6 - [ 1 , =3rV- 1 - ( 1 - h V 1 H f 5 4 

~Zfxi\f)V\ -N-^f^-2-t7^^K2g (3. 5 2 3mmol) 
tTHF 2 0 m 1 , y 7°p t 0 ;Px^;l/7 ^ ^ 1 . 23ml (3. 14mmo 
1, 2eq) &MzLt£o THF 2 0 m 1 SrigAlI bfc e 2 ~ 3 c Ct?4S'fbP< T'A'XJl' 
tJs^^O. 3 5ml (4. 5 8mmol, 1. 3 e q) StJBT&n 2~3°C-?2 
5 # Lfc 0 2 ~ 3 TlXis* ?-;V*;Vifr2cis K 1 6ml ^iffs 0 ~ 3 °CT? 
4 5 ftWfc bfc 0 0 ~ 3 "C-e^b;^ ^/V^;V^^;V 0 . 2ml, y :/n tVU 
^>VT * is 0 . 5ml SriifllU 0 — 3 °CTr 2 0 #Jfc# Ufc D 0 ~ 8 °CT?tK 4 m 
lSriTF. tKS&S^^^/H 0ml tf 2 0ffifilH tt #t»gSr^ 

IS^it7K4ml T-2@«fe#tfc. iliv^^^A«f^ MiEM^L 
fc„ S^mh=MJ/H5mlt'im 60 — 63 °CT» 20 frMW L 
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W W 

fc 0 S^SJRjc^^/'-/^4. 5ml, yynlf/Ux^75yi. 2 3ml 
(3. 14mmol, 2 e q) £;toJ>Lfc 0 6 0 — 6 3 °CT" 2 ^W8t# bfc D 2 5 
*C*T»^H^ ISfP^T^=^A7K^3 0ml, fi^fea:^/U4 Om 1 SrJD 
L/C ^raJl & 0 . 5 N^-ISfp^T = * AtK^ lOmlt 

5 igffctti ufc 0 Tkis 3 o %7mtik-r hyi? j**mm-v phs hrs Lfc 

„ 2 5ttl8^115^ 0-5t-?ll*IB2 5^j|#tfc o Sr*&58u tK 
gfebfc 0 fg*fcfcS**Cj|2SttjR (5 0t) LT6- [7-fcKn^-6, 7 
-i?fc Kn-5H-fcToo [1, 2 - c ] 5: ?9—)V- 7 — < ;V] -N-^ 
As— 2— $ K&O. 8 7g#fc (K$8 0%) 0 

10 J H NMR ( (CDC 1 3 + CD3OD) : 8 2. 8 9-3. 0 2 (2H, m 

) , 3. 04 (3H, d, J=4. 6Hz) , 4. 12-4. 25 ( 1 H, m) 
, 4. 27-4. 43 (1H, m), 6. 79 (1H, s) , 7. 20 (1H 
, q, J = 4. 6Hz) , 7. 54 ( 1 H, s) , 7. 63 ( 1 H, dd, J = 
8. 6, 1. 8Hz) , 7. 83 (2H, s) , 7. 89 ( 1 H, d, J=8. 

15 6 Hz) , 8. 0 3 (1H, s) , 8. 2 8 (1H, s). 



mmm 4 ; os) - 3 - t kp^- 3 - { 6 - r ^vi^r ^ 7 ) 

fl/nff^/l/l -2-^-7^W -3- (l-hyf;U-lH-^$y^-4 

20 TjU=?^mM.Ts W$m-M2 6 1 6 g (4 Omo 1) tTHF 101, ^ o 

nMJ^f^7y2 5 3ml (2mol) <SrJP^fc„ 2 5°CT» 3 0^#bfc 
o 2 5~3 5tt?^D*|^xf ;V2 2 12ml (20mol) (DTHF 251 
t8SRSr»T bfc 0 3 1-3 5 tt* 3 0 $H£#Lfc 0 0-5 °CT_hf3 P 7stA^r^ 
^ i$H4 3 1ml (0. 2 3mol) t (+) -v^rn- ^ 2 1. 2 g (7 2 

25 mmol, 1. 25 eq) SrAP^fCo 0 — 5 °CT? fc° V W 18. 6ml (2 3 0 

mmol, 4eq) S:7^»tTjBTl/fc, 0 — 5 °C^ 2 0 ftfitW L/t 0 -4 2 

4 0tTN-^^;l/-6- [ (1-Mlf/k-lH — f % 4 — - f 

;V) -2-t7^U*30g (5 7. 5 mm o 1 ) OTHF 3 00 

ml^M3 0^n«TLft o -4 5 — 4 0 o C-ei^FM#bfc o lNf 
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4 3 0ml «r$RT8L 3 0ml "TMfrJfcgU 2 0 — 2 5 ICT? 

30#if#bfc o &mk. tHi^lNf^M2 90mK *2 90ml N 
^faSWTK 2 9OmlT'20, m&&MM 2 9 0ml Xm&tiftjfr bfc„ Ufr^ffi 
»a$^^^^/l/9 Om 1 Srftl;^ 5 0^£>MbT^?£^fc o 2 0 
5 ~2 5°C-eiB#^Jt#Ufc 0 IPE 9 Oml £r2jn;t N 0~ 5 'C'C 2 NFWJJt^ bfc 

c afeft&^Bu IPE 3 0ml Ti5fc^bfc 0 1H*k:«:S*-cKffiftJ!ft (5 0°C) 
Itxf/V (3S) -3-tKn^>-3- {6- [ C^^/WT^/) 
-2—^-7^/W - 3- (1- MJf;u-iH-' f^*V*- /w- 
) ^n/V7- h&2 9. 2g#fc ()Rf8 3% ^#a§PJ^9 3. 5%ee 
10 ) 0 

'HNMR (CDC 1 3 ) : 6 1. 13 (3H, t, J = 7. 1Hz), 3. 
05 (3H, d, J=4. 8Hz) , 3. 33 (2H, dd, J = 98, 16H 
z), 4. 04-4. 13 (2H, m) , 5. 14 (1H, s), 6. 35 ( 
1H, brs) , 6. 84 (1H, d, J = l. 5Hz) , 7. 07-7. 11 
15 (6 H, m), 7. 26-7. 38 (10 H, m), 7. 69-7. 84 (4 

H, m) 8. 0 3 (1H, s) , 8. 2 2 ( 1 H, s ) . 

mMM 5:6- [(IS) - l, 3-i?K 1 - ( 1 - h V Z2k= I H 

20 (3S) -3-tKP^-3- {6- [ 

;V\ -2-t7W -3- (1- hVf-^- 1H->T f/U) 
7n/s7 7-M. 3g (2. 13mmol) I^THF 1 3 m 1 ^JIJX., zkif'fb 
*!>*th]J!)AO. 6 4 5 g (17. 1 mm o 1 , 8 e q) SrJnfcfco 2°CX* 
1M.4kJJSW?J*0. 9 5g (8. 5 3mmol, 4eq) %Mx.tz. 0 2°CX"^# 

25 y^;H3ml^l5^(ttiTlfc 0 3~4fC3 0M^t, 4 0~4 3 

°C-e 4 H#K8£# b/c 0 tK 5 6 m 1 ^iT bfc Q 1 N&gfcki&ifc 17. lml^I 
"K mSt^f-/^ 4 0mlt«f» ^bfc 0 ^MSrBfflfc^/l^ 0m 1 Tfftt 
ffibfc W«!UBSr^*>^ m*km.7k 2 0ml -C2HIJ5fc^b/t. 2$EE9M£& N 91 

i PESrin^ *tf*Sr»scu iPE^bfc 0 Mtefcat:-? 
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W 7i W 

Kffiia* (5 0°C) LT6- [ (IS) -1, Ko^>-l- ( 1 - h 

J? ^VW— 1 H - 4 5 4 r AO T'n tf/l/j - N - ^ 2 - ^ ^ 

$ K«T 1 . 0 8 g#fc (W 8 9 % % WmW-TgmW 9 2. 0 % e e ) „ 
X H NMR (CDC 1 3 ) : 62. 27-2. 39 (1H, m) , 2. 4 8- 
5 2. 5 6 (1 H, m) , 3. 05 (3H, d, J=4. 7Hz) , 3. 53 ( 

1H, br s) , 3. 72 ( 2 H, t, J=4. 7Hz) , 4. 44 ( 1 H, s 
) , 6. 38 (1H, d, J=4. 4Hz) , 6. 79 ( 1 H, s) , 7. 11 
-7. 14 (6 H, m), 7. 25-7. 41 (10H, m) , 7. 5 1 (1 
H, d, J = 8. 5Hz) , 7. 7 0-7. 7 6 (3H, m) 7. 96 (1H 
10 , s) , 8. 2 0 (1 H, s) . 



mffi,M6 : 6- C (IS) -1, 3-v^ Kp^-1- (l-f!Jf^-lH 

7k^k*V^-f b V <7^0. 0 9 5 g (2. 5 1mmol, 8eq) £^ / 
15 — ;V1. 3ml, THF1. 3mltMfc. 0 ~ 5^CT^b*Av / l7 A 0 . 1 

4g (1. 2 6mmol, 4 e q) %1}\\7L, I^fiT? 3 0 ftWtW bfc c 0~5°Ct? 
p^/V (3S) -3-tKo^-3- {6- [ rfc/Wj^/U 

1 - 2 -^^vW - 3 - ( 1 - bV 7- A*- 1 U-4 5 4 -> T AO 7" 

188g (0. 3 14mmol) *Mx., 3 0#jf#Lfc o ^ 
20 4 . 5 B#fH»f # Lfc, 3 5 < C^.T"t?7K 7 m 1 bfc D 1 N^tK^ 2 

. 5ml SrMT, Om 1 TMfrJRgU ^bfc„ «£S£ifrfa1iW7K 

2 ml, ffilfM&fok 2 m 1 t?Jl^^ Lfc 0 ^JB§3iiK jft&gt ^IPE2m 
1T1SCU ^iH^Eu IPElmlT'»Lfc 0 ( 
4 0°C) LT6- [ (IS) -1, 3-^fc Kn^riX- l- (l-h!)f;l/-l 

25 H — $ yy—sV— 4 — f A) ^ntVl^] — N — ,?*^A— 2 —-)~7$ ^ K£r O . 

1 6 g#fc OK* 9 0%) 0 

1 h nmr nmmm 5 e> tit^t^ t —is: u fc Q 



»J7 : 6- [ (7 S) -M Kp^>-6, 7-S?fc KP-5H-b 0 PP [1 
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, 2-c] f-7?% Y<DW& 

6- [ (IS) -1, (l-MJf;wiH — 

/-;V-4—f;l') /nf/u] -N-^f;^-2-t7^^ KO. 35g (0. 
6 2mmol) &C1THF 7ml, i?4 V \?/U^?-/UT 5 ^ 0 . 42ml (2 
. 4 7mmo 1 , 4 e q) &fy\?Lit 0 0~ 5^T'S{h^f W^^O. 0 7 
2ml (0. 9 3mmol, 1. 5 e q) £?j§T^> 0 ~ 5°CT^4 O^jt^bfc 
o tZS^-Asl. 8ml, Ti? 5ml, 6 0~6 5tT 4 

4 H#PfUJf # bfc 0 2 5 °C ;£ X^Mfe, ffltt^'l' 7mim 0 — 5 °CT* 0 . 

5 NM.m-mnmkT >^r~ ^ A7k^ 3 . 5ml Sr^Tft, tK 1 m 1 &fln?Lfc 
o TKilSr^-TO, ^SSrO. 5 Nfii-|&|PSft7y^-!)Mf 1 2 m 1 t 
2®i»fflLfc 0 Tkg^^. lNTK^fk^b P !>Mf^TpH8^iSL 
fc 0 2 5°C-e2B#^ > 0~5°C-e2B#^if^L^: o fiNI^Ei, 7k?5feL.fc 0 tfi* 

(50°C) LT6- [ (7S) -h 7-S?fc 
Kn-5H-t°PP [1, 2-c] -f3;^V— — f/Kl -N-^^/V-2 
— K&O. 8 7 g#fc (l(X^6 2%, M.W.fcmMm9 8. 2%e e) „ 
a H NMR ((CDCl 3 + CD 3 OD) : 62. 89-3. 02 (2H, m 
), 3. 04 (3H, d, J =4. 6Hz), 4. 12-4. 25 ( 1 H, m) 
, 4. 2 7-4. 4 3 (1H, m) , 6. 79 ( 1 H, s) , 7. 20 (1H 
, q, J=4. 6Hz) , 7. 54 ( 1 H, s) , 7. 63 ( 1 H, dd, J = 
8. 6, 1. 8Hz) , 7. 83 (2H, s) , 7. 89 ( 1 H, d, J = 8. 
6Hz), 8. 03 (1H, s), 8. 2 8 (1H, s). 

mmM8 : 6- [ (IS) - 1, 3-S?fc Kp^v- 1 - (1 - 1 H 

T/Vdt^mm^T, MfRtiffiil. 04 g (16mmo 1) ilTHF 8ml, ^ 
nnH^f^yO. 15ml (1. 18mmol) ^D^L, 35~40t 
"C5^it#Ufc 0 4 5~5 2WP^itert-7 , f/V2. 3 6ml (1 
6mmol) CDTHF 2 Om lftlrl OWtiTUCo 6 5~6 7°C-C1 
2 5°Ctt^iflLfc„ (+) -v-^n^V 1. 3 2g (4. 5mm 
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ol, 1. 2 5 e q) iCTHF 8. 5 m 1 &jJU%-1t 0 4 ~ 6 °C"e_b|B V ~7*JV-* 

1 5&frt}XmTV1to 5^7°CX-¥Vi?^ 1. 16ml (14. 
4mmol, 4eq) £ 2 ^tfT^T Lfc D 5 ~ 6 0 CT«3 O #Jf 3$ Lfc 0 -4 

4 3 9°C-t?N-^^-6- [ ( 1 - MJ f-)V— 1 H — r * 4 - 

-2-^7^^Kl. 8 8 g (3. 6mmol) OTHF 1 
5 m 1 7 #3WTiRT L7c 0 - 4 4 ~- 3 5 °CT? 5 B#H! 2 0 # bfc 0 

1 N4ftgbKi£?Rl Om 1 SriBT^ 0t*T*MLfc o 5 Om 1 T?# 

IN^tK^I Oml &tif\z.frmVfZo #HMI%lNiftHbKmE2 0m 
l -e 2 UK tK 2 o m i „ igfqmWTK 20ml xmykmfr Lfc 0 ^«&J1£ 0 . 1 N 

JftSbka®* 1 Om 1, *10ml, $mt^,v l Om l ^Rx. N #?£Lfc 0 

m &mt\4&Lfc 2 0ml Tgfe^, 2 0 °C£KTT*mmmm Lfc 0 £ n - 

^fyiOmllrM, ^^BCU £3X, n-^fyiOmlTm 



fc„ lHJIJCiteS^-eaWfcUT t e r t—^ff-jV (3S) -3-fc Kn^^-3 
- { 6 - [ 5 J ) ^7^5j?^W] - 2 — ^^vW -3- ( 1 - MJ f- 

^-1H-^5^;W4-^;1') :/u^VT— b£r 2. 4 8g#fc (Effete 
ifi£M£ 9 5. O % e e ) 0 

1 H NMR (CDC 1 3 ) : 5 1. 30 (9H, s) , 3. 05 (3H, d 
, J=4. 8Hz) , 3. 25 (2H, d d , J = 80, 16Hz) , 5. 26 
(1H, s) , 6. 34 (1H, d, J=4. 7Hz) , 6. 87 ( 1 H, d, 
J = l. 5Hz), 7. 07-7. 11 (6H,m), 7. 25-7. 37 (1 
OH, m) , 7. 7 0-7. 8 4 (4H, m) 8. 0 4 ( 1 H, s) , 8. 2 
1 (1H, s) 

7(C*ft*!>itMJ!?A0. 47g (12. 5mmol, 8eq) \C=z-$ J — 
JV§. 5ml, THF 6. 5mUdBifc„ 4~5tf»;^!)A0. 7g 
(6. 2 7mmo 1 , 4 e q) SrfllJx., 4 ~ 5 *C*T? 3 5 ftUW bfc e 5°CT'te 
r t-^ (3S) -3-fc {6- C(^5vKT^y) 

^-^] -2-^7^/W -3- (1- h 1H — T 5^—^-4 — r 

^n^VT-Mg (1. 5 7mmol) &Mz.fc 0 2 3 ~ 2 9 °CT? 6 Bfffi 

jf#L/c„ 7K3 5m i %my^ti 0 iNE.mfc.tsm 12. 5m 1 ^rSTx mm=- 
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^e^^*, tki om i N m.mikm.Tki o m i xjik&$g^l*:o nj£ini N 

f ?rx>? y m 1 T*$^r, -Bfe#«Lfc„ ^y y- 

^0. 2ml»Lt 5S^flEjlif, ita^tSltx^O. 5ml 
, IPE lmllrjiDi liNISrPK* U 5®U ^x^/i PE =i/i 0. 
7 5mlT*»Lfc 0 feft^ftS^TJE^?^ (4 0°C) 1X6- [ (IS) - 
1, - (l-hy^vW-lH— Y5^yV-^-4-^) 

y°nfc:VKl -N-y?vl— 2 — J-7 * ^ 0 . 5 g#fc ()R$6 1%) 0 



fl]9 : ^y^PhVU (3 S) -3-fc f 6- f (yi-f-jUT 

5: y ) ^/^^/i^i - 2 —j-y^vw - 3 - ( i - hj) -f-;v- 1 H--f $ 

S«5g(C0. IN^tK^ 50ml^[lt, 10#ML<jf#^ ^ 
Et> *30ml N i^/-/I/3 0ml, ^c— ?vk3 Om 1 -Cffi&^fi- Lfc D 

52g (8mmol) (CTHF 4ml. ^bp MJ^f/^yo. 0 7 5ml 
(0. 5 9mmol) &Mz.fr 0 2 5 ~ 2 8 "CX 2 £-jf#^ ^n^^y^ 
nfcVU. 04ml (8mmol) ©THF»10ml^lO»TiTL 

f'o 4 5-5 0°C-e4 5^jf#Lfc 0 -3 3 3 5tTN-^f;k- 6 - [ ( 

1-hV ^JV- 1 H — T ^ As- A-J;V) *;Vi$=-)Vl - 2 -±7 y % K 

0. 94g (1. 8mmol) <Z5THF 7. 5 m 1 5 #JWOi§T bfc c 

-4 0 3 5°CT3 0^ 15-2 5^X3^ 4 5~5 0tT'5 0M^ 

Lfc e 2 5 tT' 1 Ntt*M 5 m 1 ^Ut, mk^/V 2 5mlt«, 1 

Nimtimw. 5 m i zDuTL^m was & 1 n^tk^ 5 m 1 -e 2 H] N 

7K 1 Oml, mn&WTk 5ml, IS^P^Tk 5 m 1 T'Jd^^ Lfc c ^JE^^ 
Lfco te*{3i^5*T^^j!t (4 0°C) LT^y^nfcV^ (3 S) - 3 - t 

Kd^>-3- {6- [ (y^r^y) #,i^^,iyj - 2 — ^-y^-/W -3- 
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(l-fJJfyv-lH — < %?9—;v-A-4 >V) yn/VT-MrO. 78 g 
#fc (flx* 7 0 %) o 

1 H NMR (CDC 1 3 ) : 51. 06 ( 3 H, d, J=6. 3Hz) , 1. 
13 (3H, d, J = 6. 3Hz) , 3. 06 ( 3 H, d, J=4. 8Hz) , 
3. 30 (2H, dd, J = 86, 16Hz) , 4. 93 (1H, quint, J 
= 6. 3Hz) , 5. 20 (1H, s) , 6. 33 ( 1 H, d, J=4. 1Hz 
), 6. 84 (1H, d, J = l. 3Hz), 7. 07-7. 11 (6H, m) 
, 7. 2 6-7. 3 9 (1 0H, m) , 7. 71-7. 83 (4H, m) 8. 
02 (1H, s) , 8. 2 1 (1H, s) . 



mmm 1 o : e - r 1 , 3 — ^ kd^>- 1 - ( 1 - mj ±n^ 1 h-^t § y 

yMMb***?- h V !)A0. 0 9 5 g (2. 5 1 mm o 1 , 8 e q) KlTHF 
3ml s t^II&O. 17g (1. 2 5mmol, 8 e q) ^:M^o 2 5 0 C~C 
1 0»Lfc o -ry-^PtVW (3S) -3-tKn^-3- {6- [ 

e f'jvT ^ y ) #/wt?=,i/| - 2 —ry^-M - 3 - ( i - hv i h — r 5 

ffy—jV-A-J/V) 7"a/V7-fO. 2g (0. 31mmol) ^Hx.fc 0 
4 0°CT?3 lR#WJ«#b;fc„ 2 5lC^T«t, 7R3«TfK tR 1 1 m 1 N & 

^mtriy^^ ? j*x$m. lmi, mk^fv 1 2 m 1 srjn*., ^ ufco mm. 
m %m am tr 1 m 1 t * 8 m 1 <Dm&m&. * s m 1 -c 2 0 

H*fc^5*T?Jt^$fe*fe (40°C) UT6- [1, 3-^tKn#V-l- (1 

^^$K5rO. 15g#fc (W7 6%) 0 

1 H NMR fiUJSM l T*# £> fr1tfc&Vo t — & bfc 0 



H:6-r(lS) -1. 3 —S?fc Kp^V- 1 - ( 1 - h 2 f2k= 1 
T/W=fi^#ffl^CT> ffi#$&5kl. 04 g (l6mmol) CTHF 8ml, ^ 
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nnHi^f/^yO. 15ml (1. 1 8 mm o 1 ) &1}Ux. s 35~40°C 
T*5ftm.W\^ti 0 4 5~5 2°CT^P«ter 3 6ml (l 

6mmol) OTHF 2 0ml 1 0 ;fr;WCMT Lfc 0 6 5~6 7ttn 

m3mW&, 2 5 0 C*T^*PLfc 0 (+) ->y^^^ 1. 3 2g (4. 5mm 
ol, 1. 2 5 eq) ^THF 8. 5ml^ifc 0 4 ~ 6 °CT?_hfE U ~7*JV^ 
y^-Umttl 5#WtMTLfc 0 5^7°CXH B V^ l. 16ml (14. 
4mmol, 4eq) & 2 ^WCMT bfc c 5 ~ 6 "Cl? 3 0 ftfflfc bfc 0 -4 
4~- 3 9°CX°N-*^/U- 6 - [ ( 1 — h U 1 H— 5 &*/—f\s— 4 — 

-Ol") #71^—7^] — 2-^:7 Kl . 88g (3. 6mmol) ©THF 1 
5 m 1 7 £-WCMT bfc 0 - 4 4 ~- 3 5 °CX 5 Wm 2 0 #Jt# 

1 N±&^7K^1 0ml ^Iftv 0°C*T?Mbfc o H^^/k 5 0ml 

1 Nit^TK^ 10ml Mlx.^ bfd 0 ^IgSJl £ 1 N4S^7X^^ 20m 
lX*2\m, 7K2 0ml N l&fP«W7k2 Om 1 t:il«^#Lfc 0 ^JitrO. IN 
MMykmrn 10ml, *iOmi > mm^/is l o m 1 *M?L, ftWi Ufc 0 
Jl&i&fn^Tk 2 0ml X°ffift& s 2 0°C^T-C^JE^ LfCo K n - 

^fyiOml^M, ^iH£{3:CU ^Ife, n-^fyiOml»L 
fc 0 Ifii^ft-S^-CjEffcLT t e r t — zff-A^ (3S) -3-k Kndr;/-3 
- {6- [ (^f/l/7$y) #7^~7K| - 3- il-hVf- 

^-iH-^f>; A-<i;v) -7u^;t-Y%2. 4 8 g #fc OMfls 

9 5. 0 % e e ) 0 

jkMik-fcVM-f- V V 0 . 47g (12. 5mmol, 8eq) (CTHF 
1 5 m 1 ^Hxifco 3 0 o CT?4£ffc» n v 0. 85 g (6. 2 7mmol, 4 e q) 
fcfltlx., 3 5~3 7tT'15^I#Uc 0 3 5tTUert-^ (3S) 
-3-t: Kndr>y-3- {6- [ (^W^/) #71^=71-] - 2 - 7 =FvI^ 
} -3- (1- h Vf-jV- 1 H--T /l^-4--r/W) -fn^/T— Mg 

(1. 5 7mmol) ^SRx.fc 0 4 5 ~ 4 9 °CT? 2 4 B#K 3 0 ftffi,W Ufc„ 35 
°C^T-e7K 5 m 1 %mT bfc 0 7k 1 5ml, MPtft7y^^ !7 AtK^ 5 m 1 
2 0 ~ 2 5 0 CT* 6 B#p B m^ b7t c g^x^vU 5 0ml. J *-As 1 0 

mi, Tkiomi x*mw&, ^m^zzm l/c z>wi&&m&. mmm** 2 0 
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ml, ^fn^^TK 2 Oml -cJH&iJfcifrbfc. Stff»*&gK 

lml, IPE 2mlttt ift^HCU ftgif/V/I PE=1/ 

1 1. 2 5mlT2|Hl^Uc 0 lEfiKftS^-eJC^Sfc^ (40°C) LT6- [ 

(is) - l, 3 Kb dp-v- 1 - ( i - mj 1 h — r ? yy*— /w- 

~?u\£;V\ -N-^/V- 2.-~T7? % K&0. 4 8g#fc 01X^5 

8%) „ 



HfifcM 1 2 : 6 - C 1 . 3 Kp^- 1 - ( 1 - MJ ±A^Z 1 H — < % V 

10 S—jV-At—JM XR&k} -N, N-v^f y^PfcVl^- 2— ^ K<Pj£ 

TK^b^^*^" !)AO. llg (2. 94mmol, 8 e q) \Z.=c$ J — 
/VI. 5m 1 N THF 1. 5mUMfc, Ott?tft*;^^i,0. 16g ( 
1. 47mmol, 4 e q) SrJn^., 0 ~ 3 *CT? 2 5 #Jf# bfc 0 O^CC^^/l' 

15 3 - {6- [ (^y^n fcVKT^y) -2-^!7^vW -3- 

( 1 - MJ f /v- 1 H-^f ? 4 - ^^) -fxirtJT 

— Y 0. 2 5g (0. 3 7mmol) ttlX-fdo 2 0 ~ 2 3 < CT? 8 H#[ffl 1 5 #Jf 
#Lfc 0 7Kl 3ml^im 2 5ttl5^tfc. tKX^^ 
Lfc ttt^S^Tl^l (5 0°C) LT6- [1, 

20 — (1-MJ ?->V- 1 H — f 3: 4 -^/V) fcT/l/| -N, N — vW 

y^n tVl— 2 9 3 K£rO. 2 1 g?#fc (IR^9 0 %) 0 

X H NMR (CDC 1 3 ) : 5 1. 34 ( 1 2 H, brs), 2. 27-2. 
40 (1H, m) , 2. 48-2. 61 (1H, m), 3. 70 (2H, t, 
J = 5. 0Hz) , 3. 83 (3H, br s) , 4. 54 ( 1 H, s) , 6. 7 

25 8 (1H, d, J = l. 6Hz),7. 08 — 7. 17 (6H, m) , 7. 2 8 

-7. 40 (11H, m) , 7. 51 ( 1 H, dd, J = 8. 4, 1. 8Hz) 
, 7. 7 1-7. 8 1 (3.H, m) 7. 9 7 ( 1 H, s ) . 

##M5 : cc^/u (3S) -3-fc {6- C (zLf^kZXZ) 
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fj A,i£z=.jV] -2—T-7^-M -3- (l-f!)fA>-lH-^^^-4 

T/V-=fV#H^;Ts 1 9~2 1°C-CR i e k e -Zn 5 g©THF 1 0 5ml 
ttl^P^I^S. 4 4ml (76. 5 mm o 1) ©THF 35mli 
5 t^2 0 #;WTiiT bfc 0 2 0 ~ 2 5 °CT* 2 0 3 tifTR 3 0 #f£fi: b 

fc c S'C-e-LIBU 7d-yl^y^r— $81 3 Om 1 \Z. (+) -i/ya^l. 26 g 
(4. 3mmol, 1. 2 5 e q) S:Jnx.fc 0 5~7tft^v ? y 1. 1ml ( 
13. 8mmol, 4eq) ^TLfc D 4~7tT15M#^ -8 — 6 

°c-cn-^^/^-6- c ( i — h y "f-fv— i h — r ^— 4— 

10 -2-t7^^Kl. 79g (3. 4mmol) (DTHF 15ml^i 

SrjRTLfco - 1 0 — 8 tTC 2 HtfHJ 3 0^#Lfc o lNl^MlOml 

0 m 1 tr^n^L^ Ufc D W^il^ 1 Nj£il*$£?ft 2 0 m 1 T? 2 HI, 7k20ml, 
ISfUmWTK 2 0ml, ISfP^^Tk 20ml T?MI^^bfc 0 &1EE«*£$U 

15 ^I^^HmU IPE 2mieDifc„ ^xf^2ml 

-C3Eifci£L*:„ ia*^JfeS*-e*^^ (4 0t) btxf/l/ (3S) -3 
-t {6- [ (^f/VT^y) tfAotf^A'] - - 

3- d-MJ^-iH — /p/vr-bSri. 4 

1 g#fc OR* 6 8%. |t{#»#:ii!«6 3. l%e e) „ 
20 X H NMR^H»J4-C#e)n7c>fb^^— ifcLfc 



6 : oc^y^ (3S) -3-^Kp^-3- (6 - C gv^T g Z ) 
jfrA^^/l/] - 2 — ?-:75vM -3- (l-M)f/i/-lH--^^'/-;i/-4 

25 t e r t -^^/V ( 3 S ) - 3 - 1: Ko 3^- 3 - { 6 - [ (^ ^J^T 5: / 

) -2-^^^/W -3- (1- MJ^-IH-' f .5^— /W- 

4— f/u) ^n/N77- h5g (7. 8 4mmo 1 ) ^^c^y— 15 0ml, 
Th7-fy^o^v'f^y6. 9ml (2 3. 5 mm o 1 , 3eq) &1)\\7Ltz. 
0 6 0~6 5°C-C2 8B#^4 0£-jf#Lfc o 0~1 OfC 1 NM*M5 0 m 
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1 S:IT> l^xf;n 5 0ml Tifrf^, ffrFn&£7k5 0ml Ml;L N 
fc 0 til?: 1 N^tK^ 2 5 m 1 t t^P^Tk 6 5ml (Dm^mm^ 2 El, 
fi&fpl|W7K2 5m 1 , l&fP^tD*C5 Oml-C2@, Lifc. 
S^^M^SOml, THF 10ml, *10ml^M, #$?Lfc 

0 w^Ji&t&fn^fe&Tk i o m i v 2 njgfc^-bfco ffimmm&, mmmz ihpe 

1 5mllriD^ feSSrSCU £BU IPE 5mlt*2 Egfeif - Lfc 0 fefttefc 

(4 0°C) Ltxf;l/ (3S) - 3 - fc Kn 3rS/- 3 - {6- 
[ #/i^=,i/| -2-^^^} -3- (1-hUf^-lH 

— r S<?V— iV-A-s(,v) /n/V7-h^3. 8g#fc 01X^8 0%, ^ 
mmW- 9 4. 8 % e e ) 0 



SaSfflLl 3 : -fn^m^m^^V • THFZjiMi ( (BrZnCHoCQOEt: • TH 

7;^yWT, W*5 2. 3g (0. 8^7AIf) (CTHF2 0 0 
ml, ^ n n hV * f-ZVls? is 5 m 1 (39. 4 mm o 1 ) SrAPxi, 2 0 ~ 2 5 
X:X~3 0ftm.Wlsfr a 2 2~4 5WP«xf/H4. 4ml (0. 4m 
ol) ©THF5 0 0mlfMlTlfco 3 2~4 5ttlB«m 25 

mmmm%T~r?mm\z& Qmm&m&u thf i 5 om 1 -vmzn, 
tc 0 vm&mmT, mi 5 0mi*t««u (^*rttj) . mm 

&*«ri£J»U ^n^M^ff^fe^/U. THFZMMbI ( (BrZnCH 2 COOEt • 
THF) 2 ) Ir88. 9g#fc (S^lt^, Ii5^7 3%) 0 

X H NMR (DMSO-d 6 ) , (ppm) : 51. 10 (6H, t, J = 7. 
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1Hz) , 1. 2 0 (4H, s) , 1. 74-1. 82 ( 8 H, m) , 3. 54 

-3. 66 (8H, m) , 3. 84 (4H, q, J = 7. 1Hz) . 

13 C NMR (DMSO-d 6 ) , (ppm) : 5 1 7 7. 7, 67. 3, 57. 

5, 25. 4, 19. 6, 15. 0. 
5 *H NMR (lfyv?y-d 5 ) , (ppm) : 5 1. 06 (6H, t, 1 = 7. 

1Hz) , 1. 86 (4H, s) , 1. 5 7-1. 6 9 (8H, m) , 3. 59 

-3. 72 (8H, m) , 4. 07 (4H, q, J = 7. 1Hz). 

13 C NMR (try v^~d 5 ) , (ppm) : 5 1 7 9. 4, 67. 6, 58. 
, 0, 2 5. 6, 18. 7, 14. 7. 
10 X H NMR (TH F — d 8 ) , (ppm) : 51. 17 (6H, t, J = 7. 1 

Hz) , 1. 86 (4H, s) , 1. 6 9-1. 7 9 (8H, m) , 3. 54- 

3. 64 (8H, m) , 4. 04 (4H, q, J = 7. 1Hz) . 

13 C NMR (TH F — d 8 ) , (ppm) : 5 1 8 7. 0, 68. 2, 61. 6 

, 2 2. 0, 6 1. 6, 14. 7. 
15 FT- I R (W^ PATRl) (cm -1 ) : 3 5 1 2, 2 9 8 3, 2 8 9 7, 

1 7 3 6, 1 6 9 5, 1 5 8 9, 1 44 6, 1 3 7 1, 1 2 8 6, 1 244, 1 

0 70, 1 0 2 2, 9 1 8, 8 5 8, 7 6 9. 

mmmi 4 ; ZH^MMH^±Zkj THFZfe^M^ ( (BrZnCH,COOEt • TH 
20 £1,) (DXlifelffliff 

#b^fc^n^^xf/I/. THFZ»g| ( (BrZnCH 2 COOEt • THF) 

2 ) <nxm&&m : mffitir&Tf'3ito -^«tt) N i^>^f*jiii^i-fli5tsrwr 

tf $ *tfc 0 - Ofifit^ *3 ft 5 M-^Sfe «fc tflsg-M Sr* 1 $3 J; 2 fc: 
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^1 : -fn^m^^m^^' THFZtiMiO^I 



5&^# 


(A) 








Br (1) -Zn (2) 


2.334 




Zn (2) — C fa) 


1.996 


Zn (2) -O (5) 


2.029 




Z n (2 ) — O f <5 ) 


c. . u 4 y 


C (3) -C (4) 


1.21 




C (4) -O (5) 


1.4 7 


C (4) -O (6) 


1.33 




O (6) -C (7) 


1.4 6 ! 


C (7) -C (8) 


1.4 1 




O (9) -C (10) 


1.4 2 


C (9) -C (1 3) 


1.42 




C (1 0) -C (1 1) 


1.4 9 


C (11) -C (12) 


1.37 




C (1 2) -C (1 3) 


1.4 2 



2 : rfn^WRgm.^As ■ THFIi^Ml©^ 





C ) 






r ) 


Br (1) -Zn (2) -C (3) 


112. 4 




Br (1) -Zn (2) -O (5) 


12 2.5 


Br (1) -Zn (2) -O (9) 


10 5.0 




C (3) -Zn (2) -O (5) 


10 9.9 


C (3) -Zn (2) -O (9) 


9 1.3 




O (5) -Zn (2) -O (9) 


111.2 


Zn (2) -C (3) -C (4) 


12 9.6 




C (3) -C (4) -O (5) 


12 5 


C (3) -C (4) -O (6) 


12 0.6 




O (5) -C (4) -O (6) 


113 


Zn (2) -O (5) -C (4) 


10 8.1 




C (4) -O (6) -C (7) ! 


116 


O (6) -C (7) -C (8) 


111 




Z n (2) -O (9) -C (10) 


12 2.6 


Zn (2) -O (9) -C (13) 


12 2.8 




C (1 0) -O (9) -C (1 3) 


10 9.7 


O (9) -C (1 0) -C (1 1) 


10 4 




C (1 0) -C (1 1) -C (1 2) I 


10 8 


C (1 1) -C (1 2) -C (1 3) 


10 9 




O (9) -C (13) -C (1 2) 


10 6 
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^3 :M&toT—#&£TMffltob4kJ*—# 




C 8 H 16 BrO a Zn 




3 0 4. 4 9 




MA, tttt 








a = 19. 9 3 (1) A 
b= 8.34 7 (7) A 
c = 1 7. 8 6 0 (8) A 
0 = 1 2 5. 9 4 (3) 
V=24 0 5 (2) A 3 




C2/c (# 1 5) 




8 




1.6 8 2 g/cm 3 




20 74 (R lnt = 0. 08 6) 


MRS*** 


15 0 9 




118 


:R;Rw 


0. 0 7 9 ; 0. 2 3 3 




1. 0 4 




0.0 0 




1.2 1 e-/A 3 




-1.40 e-/A 3 



mmmi 5 ; •^B^mmm ^^^i ihfzpmi qBrznciLcooEt^TH 

Tsu=t ^#H^T> 3E$&»;fe 52. 3g (0. 8 ^ AJfm P 
/Mf /H-T/H 0 0m 1 ^no )« ^^7^5. 1ml (40mmo 
1 ) SrJP A, 2 0 ~ 2 5 °CT* 2 0 bfc 0 3 0-4 0 °C ^■gfcgfeac^ 

^4 4. 2ml (0. 4mol) ©^P^yf;^f;ux-7;i/2 5 0m If 
I^STLfco 3 0~4 0tt'3 0 ftfkmW Lfc^ 2 5tt-Ci^Ufc 0 

^*P^ M^#ffl^TT^ii^«t *) bfc Q 0~10°CT'I»'TH 

F65ml (0. SOmmol) £,Mf bit. 2B#TO#^^%' 

&&Anj£ffiii Lfc 0 ^ P^^fvW;* f;n-f^4 o m 1 *Ci5fc$£& % MJ*Ll- 
«*T?ft**«JH.bT. ^n«|xf^.THF3«| (<BrZnCH 2 
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COOEt-THF) 2 ) ^113g#fc (Sfifgifi, ^W»jBatjElR* 7 5. 0%) 

1 h nmr ytmmm i 3 b ntcit&m t — & ufc 0 



OH 



5 




^*#ffl^CT. (B r ZnCH 2 COOE t • THF) 2 3. 9 6 g (6. 5 

ommoi, o. 6 m&mnx*h%*/U7$~Mk&mzittz^smo 

S*TI^Co ) ) tTHF3 0ml^ifc. T/t^V^ffl^Ts 0~5t:T^# 
^<yX7/l^t Kl. 06 g (lOmmol) ©THFM5mll: 
10 }j§T bfc 0 O ~ 5 °CT« 3 Wmfflfc bfc 0 2 0 °C&.TX* 1 NjfcgfcMg?* 2 5 m 1 % 

SbM$*£ 10ml (X 2) % ffiffcfelfcik 2 0 m 1 % tSfnfiWTR 20ml (X 2) 

. i&fp^7K2 0mi-^iii^gfc#ufc o mmm&mfcffim^y^i/tJ* 

-e^bfdo iffititTi^l. 7 6g#fc 01X^9 1%) o 
15 1 H. NMR (CDC 1 3 ) , (ppm) : 51. 2 7 (3H, t, J = 7. 1H 

z), 2. 67—2. 82 (2H, m) , 3. 26 (1H, d, J = 3. 4Hz 
) , 4. 1 9 (2H, q, J = 7. 1Hz) , 5. 14 ( 1 H, quint, J 
= 4. 0Hz), 7. 27-7. 40 (5H, m). 



20 HjfeffU 1 7 : J^vl- 3- (2-^P/P) -3-b KP^P/N7 7-fg)i 

it 




^f#ia^T> (B r Z n CH 2 COOE t • THF) 2 6. 0 9 g (10m 
mol, 1. 0^*) (CTHF3 0mlSrJPifc o T/l^ >-#H^T\ 0~5°C 
25 t?jt#L^^£ )> 2-^/^7-/^0. 96 g (lOmmol) ©THF5ml 

wm&mT bfc 0 o~5 °cx 3 u#p«# bfc 0 2 0 °c^T-e 1 Nmmxmm 2 5 
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1 lUggtfcftm lOmU ma^kWk 20ml, ISfP^W^K 2 0ml (X 3 ) „ 

ttfr*&*2 Oml T?«g^#Lfc„ W*»JBS:il7K«lfc^^^9A-c 
^Mbfc:„ WE«ttBbTBfi9*Srl. 7 7 g#fc (W9 1%) „ 
a H NMR (CDC1 3 ), (ppm) : 51. 27 (3H, t, J = 7. 1H 
z), 2. 79-2. 95 (2H, m) , 3. 24 (1H, brs), 4. 19 
(2H, q, J = 7. 1Hz), 5. 14 (1H, brs), 6. 28 (1H, 
d, J = 3. 2Hz) , 6. 33 (1H, d, J = l. 7Hz) , 7. 38 (l 
H, d, J = 1. 6Hz). 

mmmi8 :=^^;V 3-t:KP^-3-7x^/l/^y7-^(Z)M 



^t#ffl^CTx (B r ZnCH 2 COOE t • THF) 2 3. 9 6 g (6. 5 
Ommol, 0. 6 5^1) tTHF 3 Om 1 ^Mfc« T^^V#|S^T. O 
~5°C-eit#L^^e> x T-fe f7xyyi. 20 g (lOmmol) OTHF5 
m 1 SKKSrSIT 0 ~ 5 ° c "? 3 BffflWtW Lfc D 2 0 'UOTT* 1 NifiBbMgafc 
2 5ml ?rj|Tbfcf, mm^T^5 Oml 7»*3RU &Vvt? % #JKLfc„ #M 
g£r 1 NiftgfeMSifc 10ml (X 2 ) N ffifq^ifck 2 0 m 1 N tSfPSW* 20m 

i (X2) N mai$m^2 0mi^m^m^vtc o ^mm^m^m^ 

v- !7 AtftjS bfc 0 ^cffi^li LT B 1 . 9 9 g #fc (« 9 6 %) 0 

X H NMR (CDC 1 3 ) , (ppm) : 61. 13 (3H, t, J = 7. 1H 
z) , 1. 54 (3H, s) , 2. 88 (2H, dd, J = 56. 7, 15. 9 
Hz), 4. 06 (2H, q, J = 7. 1Hz), 4. 37 (1H, s), 7. 
20-7. 47 (5H, m) . 

MMM 1 9 : (1-fcKo jfci^g n ^jevvk) 7t ^ — h (OMiM 



*#i^T> (B r Z n CH 2 COOE t - THF) 2 6. 0 9 g (10m 




lOEt 




:OOEt 
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mol, 1. 0^*) |:THF3 0ml &1)U?ttl 0 TA'^fWRfSTF* 0~5°C 
-e^tWlstefrb. -y? v^^^y ^0 . 98 g (lOmmol) OTHF5ml 

mmzffiT bfc 0 2 o ~ 2 5 °c-e 3 ^mmw bfc 2 0 °cutx* 1 Nmm*&m 

1 5ml SriSTUfcSU fi^»^^5 OmlT'tl^U ^V^\ #NI 
J1& 1 N^tK^^ 10ml (X 2) „ f&fP^ikTK 10ml, ffiffiJfiWTK 20m 
1 (X2) „ ^tTklOml (X2) X*Mlkm&V1t 0 ftttJi&tt 

jmmrry^i'V&'vmk^fto ffimmm^xnmvd*i. 1 6 g #fc or* 9 

5%) o 

X H NMR (CDC 1 3 ) , (ppm) : 5 1. 28 (3H, t, J = 7. 1H 
z), 1. 38-1. 74 (10 H, m), 2. 46 (2H, s), 3. 40 ( 
1H, s) , 4. 17 (2H, q, J = 7. 1Hz) . 

iii 2 0 : ( 1 - K p jLk^g E ^ k^Vk) T*fe £ — h (PgltSS 



S^#fflMT. (B r Z n CH 2 COOE t • THF) 2 6. 0 9 g (10m 
mol, 1. 0 tTHF3 0ml*Mfc o T/^^IMKTn 0~5 < C 

L ft 2*6^ ^P^y^/yO. 84 g (1 Ommo 1 ) ©THF 5m 1 

m&&ffiT bfc D 2 o ~ 2 5 °c-e 3 mmmw Lfc 0 2 0 °cj^t-c 1 n^**^ 

1 5ml SrMTLfcgl, S|xf/V5 0mn?f|5U &WT\ #iRL;/fc„ 
jp& 1 Nmm^^W 1 0 m 1 (X 2) „ f&fP^i&Tk 10ml, fi&fPMW* 2 0m 

1 (X2) N ffrFRcfefekl Oml (X2) T^g^^Lfc 0 «fc^ % ^J1^4K 
7K«^^v">i»-el!;Mb^ 0 J«BE«ieUTB»*«rl. 7 3 g#fc (M9 
4%) Q 

X H NMR (CDC 1 8 ) • (ppm) : 5 1. 28 (3H, t, J = 7. 1H 
z) , 1. 54-1. 6 8 (4H, m) , 1. 7 7-1. 8 9 (4H, m) , 2 
. 60 (2H, s), 3. 37 (1H, s) , 4. 18 (2H, q, J = 7. 1 
Hz) . 




lEt 



WO 03/059889 ^^PCT/JP03/00092 




^*#IS^,Ts (B r Z nCH 2 COOE t • THF) 2 6. 0 9 g (10m 
5 mol, 1. 0^*) fcTHF3 0ml«rMfc B T/^^ffl^Ts 0~5°C 

-C8fc#b;fctfSe> N 2-i^n^M?^- 1 -^VO. 96 g (lOmmol) O 
T H F 5 m 1 ^%^T bfc 0 0-5 tt' 3 B#|H&# Lfc 0 2 0 °CSiTT* 1 Nl£ 
, ^zMgS&l 5ml ^ITtfct, g»^/^5 0ml -e#?RU #CV^ N 
fc 0 ffiUlSr 1 NiS^TK^ 10ml (X 2) „ t&fR&tzK 10ml, gfrfafiW 
10 7R20ml (X2) s tfrMri&TR 1 0 m 1 (X2) ^lR5^fc#- Lfc D 

^jS^TK^m^^^^A-e^LfCo iffiiLTB^l. 6 1g#fc 
OR* 9 4%) o 

X H NMR (CDC1 3 ) , (ppm) : 8 1. 28 (3H, t, J = 7. 1H 
z), 1. 60-2. 05 (6H, m) , 2. 55 (2H, dd, J = 19. 3 
15 , 15. 6Hz), 3. 57 (1H, s), 4. 19 (2H, q, J = 7. 1H 

z), 5. 67 (1H, d, J = 10. 0Hz), 5. 80-5. 86 (1H, 
m) . 



^tt#iJ2 2 (4E) - 3 - t Kn df-V— 3 , 5 - *?"7 h - 4 

20 -x;T- htP&jfe 



COOEt 




S*#ffl^iTs (B r Z n CH 2 COOE t • THF) 2 3. 0 5 g (5 mm 
ol, 1. 0^*) ICTHF1 5ml*Mfc. TA'Sf V#B*rK 0~5°C^ 
(E) -^7/1^3^1. 04g (5mmol) ©THF2. 5ml 
25 bfc 0 2 0 ~ 2 5 °C-V 3 H#|SMfc# bfc D 2 0 °CJ^T^ 1 NittSbk««e 

7 . 5ml Sr^T bfcfJL g^rc^vi/ 25ml U &V^T\ Lfc„ W 

iStlN^7kf^5ml (X 2) N 7K5m 1, IS^JJIWtKI 0ml (X 2) 
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J H NMR (CD C 1 3 ) , (ppm) : Si. 17 (3H, t, J = 7. 1H 
z) , 3. 04 (2H, dd, J = 22. 8, 15. 7Hz) , 4. 11 (2H 
, q, J = 7. 1Hz) , 4. 81 (1H, s) , 6. 42 ( 1 H, d, J = l 
6. 0Hz), 6. 66 (1H, d, J = 16. 0Hz) , 7. 25-7. 53 
(1 OH, m) . 



10 mm 




H|^#H^CTn (B r Z n CH 2 COOE t • THF) 2 3. 0 5 g (5 mm 
ol, 1. 0^*) |uTHF15ml%Mfc„ T^=*V#!g^CT> 0~5 c C'e 
}f££b&;^£> N 7i=;^n^;^byO. 73g (5mmol) ©THF 2 
15 . 5ml^|TU 0 2 0 ~ 2 5 °C1? 3 ti?mm>W bfc c 2 0WtlNl 

^7K^7. 5m 1 ^TUfcff, ^xf;k2 5mK*«U #^T\ 
bfc 0 ftl^lNt^»5ml (X2) N 7K5ml N ^PlfTKlOml 

(x2) v f&f n^Jfck 5 m 1 (x2) -ejifi^#-bfc 0 ^mm&MTkm. 

20 ^5vl'/n-^=¥lJ->'= 1/3) bTi^Srl. 0 9 g #fc 9 3 %) 

o 

' 1 H NMR (CD C 1 3 ) , (ppm) : 5 1. 16 (3H, t, J = 7. 1H 
z) , 1. 69 (3H, d, J = 5. 2Hz) , 2. 91 (2H, dd, J = 2 
4. 2, 15. 8Hz) , 4. 09 (2H, q, J = 7. 1Hz) , 5. 60- 
25 5. 7 6 (2H, m) , 7. 2 3-7. 4 6 (5H, m) . 



»&M 2 4 : Ji^vV (2E) -4-t: Kp^-4-7x=;^X - 2- 
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liii^T, (BrZnCH 2 COOEt - THF) 2 3. 0 5 g (5mm 
o 1 , 1. 0^*) tTHF 1 5m 1 &lNx.tz. 0 T^=*V#ffi^CT> 0~5°CT" 
Jf#b&^^ trans-^/U 3 -*<^S 4 AST 9 V 7— M . 0 2g ( 
5 5mmol) ©THF 2 . 5ml^tlrlTtfc 0 2 0 ~ 2 5 °CT? 3 H#PfS13f# b 

fc 0 2 0 "CJ^TT- 1 N^tK^ 7 . 5ml Sr^T bfc^ g^o^/i. 25ml 
T*RU #$£bfc„ fil^lNti7K»5ml (X2) N tK 5 m 

Is maSWfc 1 0 m 1 (X2) N ISlP^^7K5ml (X 2) -eHI^gfc^ bfc D 

10 4 2 g #fc (JRsfS 9 7 %) 0 

X H NMR (CDC 1 3 ) , (ppm) : 51. 18 (3H, t, J = 7. 1H 
z) , 1. 26 (3H, t, J = 7. 1Hz) , 2. 99 ( 2 H, d d , J = 3 
6. 0, 16. 1Hz) , 4. 0 8-4. 2 0 (4H, m) , 4. 84 ( 1 H, 
s) , 6. 14 (1H, d, J = 15. 5Hz) , 7. 06 (1H, d, J = l 

15 5. 5Hz), 7. 23-7. 46 (5H,m). 

5 : zl^ju (4E) KP^-3-^f^-5-7x^;^ 



COOEt 




20 ti#l^T> (B r Z n CH 2 COOE t • THF) 2 3. 0 5 g (5 mm 

ol, 1. 0^4) tTHF15mll:Mfc 0 T/^=^#|g^;T> 0~5°CT 
Jf#bft^£^ t r an s-4-7x=/V-3-^fy-2-ty0. 7 3g ( 
5mmol) ©THF 2 . 5ml»^iTtfc 0 2 0 ~ 2 5 °CT? 3 &FfflWtW\^ 
fc„ 2 0 °CJ^T"e 1 N4iffife7KfiSE?S 8 . 5ml bfc^. I^^/l^ 25ml 

25 U ^T5\ &WL bfc„ £ 1 N^7K^ 5ml ( X 2 ) N tK 5 m 

U l&fnMWTKlOml (X2) , |&fP^^7k5ml (X2) bfc,, 
^gSrMTKa^^ v-^^-C^bfdo ^EttiHI bT g «j4*«t 1 . 
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1 7 g#fc (JR^l 0 0%) o 

X H NMR (CDC 1 3 ) , (ppm) : 5 1. 23 (3H, t, J = 7. 1H 
z) , 1. 42 (3H, s) , 2. 66 (2H, dd, J = 19. 5, 15. 6 
Hz) , 4. 05 (1H, s) , 4. 15 (2H, q, J = 7. 1Hz) , 6. 
27 (1H, d, J = 16. 0Hz), 6. 64 (1H, d, J = 16. 0Hz 
) , 7. 20-7. 39 (5H, m) . 



COOEt 
HO^J 

^*#H^Tn (B r Z n CH 2 COOE t • THF) 2 3. 0 5 g (5mm 
ol, 1. 0^4) tTHF15mlSrMfc 0 T/l^ ^#ffltCT. 0 ~ 5 °CT: 
Jf^Lfttf*^ trans-3-;^y-2-ty0. 70g (5mmol) <D 
THF 2. 5ml»|TU, 2 0-25 °Cf 3 R#|ffli£# bfc D 2 0°CJ£TF 
"C 1 Nl®« 8 . 5ml Sr^T bfcfL S^Bfe^^ 25ml X'fir®. U 
T\ ^LfCo 1 NittlteK^e 5ml ( X 2 ) x * 5 m 1 N l&fPMWTK 

10ml ( X 2 ) N ffifn^fcjc 5ml ( X 2 ) -?Jli&$5fc# Ufc 0 $s*H£, £t£Jf 

^9 9%) 0 

1 H NMR (CDClg) , (ppm) : 6 0. 88 ( 3 H, t, J = 6 . 8H 
z) , 1. 23-1. 40 (12 H, m), 2. 00 (2H, q, J = 7. 7H 
z) , 2. 54 (2H, dd, J = 18. 7, 15. 5Hz) , 3. 84 (1H 
, s) , 4. 15 (2H, q, J = 7. 1Hz) , 5. 49-5. 71 (2H, 
m) . 



^^#fflMT. (B r Z n CH 2 COOE t • THF) 2 3. 0 5 g (5mm 
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ol, 1. 0^*) th^xy2 0ml?rMfc o T^=^#ffl^CT> 0~5 C C 
X'WtW^ft&b^ 2 — i/?V^*r±>- 1 -JryO. 48 g (5mmol) <D h 
;vxy5ml ^tSrlT bfc 0 0 ~ 5 <C-? 3 B^Jf # bfc 0 2 0 °C£*TT* 1 Ni£ 

m^mmi om 1 zmT^tc^ 5m 1 -e^u #^t\ 

fc D #^&lNttH&7MSS£5ml (X2) , i^I*ja*5ml (X 2) „ £S?P 
SWTRlOml (X2), ftftdfeftlklOmlTfiftiJ^Ufc. 
&&**KBfe^*S'*^T#j!lfcLfc, «BE**&bTB6<J«&«rO. 8 7g#t (HX 
^9 5%) 0 

X H NMRfi^2 1 t?#fc^>fb^^— gfcUfc. 

ggjfcflt] 2 8 : J^vv (l-l:KP^P^-2-xy-l — f/l^) T 

lifffl^Ts (B r Z n CH 2 COOE t • THF) 2 3. 0 5 g (5 mm 
ol, 1. 0^*) f^xf;W2 0mll:Mfc, 0~5 
°C-e}f#b&^£>> 2-v-i^ n-^dr-fe>-- 1 -^-^0. 48 g (5mmol) <£> 
gfcgfcn?vu 5 m 1 t&tt&MT bfc„ 0 ~ 5 °CX* 3 0mMW bfc 2 0 °C^T"C 1 
NiffflbMSHRl Om 1 £rMTbfc^ B»^^2 5ml T?*3RU $CV»-e N # 
$cbfc 0 fil^lNtMf 5ml (X2) „ ffifltfgfcjc 5 m 1 (X2) „ 
10ml ( X 2 ) v g&fP&i^k 10ml tmfcffifr bfc e 

t$/g ^m^mm-* x*&m b/c D mmmmi'Xn&Qm&o. so g #fc 

(W8 7%) o 
1 H NM R ttHJfeM 2 1 -e# hfltcit^ t — ffc b fc„ 

3afcflil2 9 : a^vv 3-^y-3-7a^P/V7>- bOjiEaf 



^*#|SMTs (B r ZnCH 2 COOE t - THF) 2 12. 2 g (2 0m 
mo 1 , 4. 0^4) }CTHF3 0mlSrMfc o TA-=f >-#ffl^iT\ 0~5°C 
■CJU^bfttf*^ MJ/H. 03 g (5mmo 1) ©THF 2. 5ml 



o 
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mWi&ffiT tfco 2 0 ~ 2 5 °C-e 2 7 titmWft bfc 0 2 0 °CUTX* 1 0 %i»7K 

am i5mi zmr u^m, 2 0 ~ 2 5 °c-e 1 b#wj*# l*: 0 @i^=fv^ 50m 

1 -e#^U #^T\ ^bfc 0 ^T$£Ji& 1 N^7K^ 1 5m 1, t&fR^i&7k 
20ml, ^pMWtK 2 0ml (X 3 ) N t&fn^:&7K 20ml -CHi^:gfe^bfc 0 

6 4 g#fc (iR^8 5%) o 

X H NMR (CDC 1 3 ) , (ppm) : 5 [1. 26 (t, J = 7. 1Hz) 
, 1. 34 (t, 1 = 7. 1Hz)] (3H), [3. 99 (s), 5. 67 ( 
s), 12. 6 (s)] (2H), 4. 18 — 4. 31 ( 2 H, m) , 7. 44 
-7. 9 6 (5H, m) . 

mmM30:^^ 3- U-^fvK^—/^) - 3 -t^y^P^VT- h 



^f#H^CT> (BrZnCH 2 COOEt ■ THF) 2 6. 09g (10m 
mol, 1. 0^*) tTHF3 0ml^Oifc„ T^=f'^#H^iT> 0~5°C 
-CiH^Lft^bs p-h/^MJ/H. 17g (lOmmol) ©THF5ml 
^^T^T bfc 0 2 0-2 5 °CT* 4 6 BtPMlH 5 b/c Q 2 0 "C^TT* 1 0 %^tK 
15ml IriT 2 0-2 5 °CT' 1 9#Fel!3f # Vfc a mM^* 50m 

1 -C#JRU #^T\ ^bfc 0 ^$SJ1£: 1 N±t^7K^l 5ml, l&fR^zk 

2 0ml, t&fP*W7K2 0ml (X 2) , g&?P^:&7k 2 0ml ^|li&gfc$#-Lfc 0 

8 8 g#fc (HX^9 1%) e 

1 H NMR (CDC 1 8 ) , (ppm) : 5 [1. 25 (t, J = 7. 1Hz) 

, 1. 33 (t, J = 7. 1Hz) ] (3H), [2. 39 (s), 2. 42 ( 

s) ] (3H), [3. 96 (s), 5. 63 (s), 12. 6 (s) ] (2H 

), 4. 17-4. 24 (2H, m) , 7. 20-7. 86 (4H, m). 



o 
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Me 




COOEt 

[I 



SSf#H^CT> (BrZnCH 2 COOEt • THF) 2 6. 0 9 g (10m 
mol, 1. 0^4) |CTHF3 0mllrM&. T^=^#ffl^;T> O-S'C 
t«U^^ 7 = y=f]l/H. 3 3g (10mool)OTHF5ml* 
mttmT Ufc 0 2 0-2 5 °CT? 9 2 HQJf # bfc„ 2 0 "CJ^TT* 1 0 %ttfflfe7K« 
% 1 5 m 1 &mT Lfc^ s 20-25 1 RfHSJ 3 5 #Jf# Lfc„ /U 5 

0 m 1 L N #^T\ bfc 0 #$|Jl&r 1 N4&Bfe7K««E 15ml, 

**2 0mU ggfPMWTK 2 0 in 1 (X2) „ IS^^tK 2 0 m 1 t?|lR^^ L 

2.0 8 g#fc (Jft*9 4%) 0 

*H NMR (CD C 1 3 ) , (ppm) : 5 [1. 25 (t, J = 7. 1Hz) 
, 1. 33 (t, J = 7. 1Hz) ] (3H) , 3. 87 ( 3 H, s) , [3. 
94 (s), 5. 58 (s), 12. 6 (s) ] ( 2 H) , 4. 17-4. 24 
(2H, m) , 6. 94 (d, 2H, J = 8. 8Hz), 7. 93 (d, 2H, 
J = 8. 8Hz) . 



Ift^!l3 2 :xf/^ 3- (4-7^P7a=;W) ~3-^y^P/V7 




Sit#ffl^T, (B r Z nCH 2 COOE t • THF) 2 6. 0 9 g (10m 
mol, 1. 0^*) tTHF3 0ml%Mfc. TA-^^BMTFs 0~5<C 
T*8£#Lfca*e> N 4-^y^P-<^y= MJ/H. 21 g (lOmmol) ©T 
HF5mlMtlTUc 0 2 0~2 5tT'2 6^i^Lfc, 2 0°C^TT^1 
0 %mgbkt&0l 15ml Lfc^ 2 0 ~ 2 5 °CT 1 R$HQjJ^ Lfc D gftfec 

7- A* 5 Om 1 T*fr#U &V^\ ^Lfc c 1 NttOfcfclftftl 5 m 1 % 
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mn&Wk 2 0mi, ISfnSWTk 2 o m l (X2) x l&fp&&7k 2 o m i -era* 

mm^i. 9 6 g #fc otw 9 3 %) 0 

l H NMR (CDC 1 3 ) , (ppm) : 8 [1. 26 (t, J = 7. 1Hz) 
, 1. 34 (t, J = 7. 1Hz) ] (3H), [3. 96 (s) , 5. 61 ( 
s), 12. 6 (s) ] (2H), 4. 18-4. 25 (2H, m) , 7. 07 
-8. 0 2 (4H, m) . 

^jjfe^!l3 3 : =cf-JV 3— (2-7;^P7t^) -3-t^y^P^V7- 



mf#ffl^TFs (BrZnCH 2 COOEt ■ THF) 2 6. 09g (10m 
mol, 1. 0^*) CTHF 3 Om 1 SrflJIfcfco T/I^ >-#ffl^CT, 0~5°C 
T?Jfc#LfcflSfcs 2-7/Ptn^y=by7H. 21g (lOmmol) ©T 
HF5mljS«Sr»TLfc„ 2 0 ~ 2 5fC4 6 mmMWL-fr 0 2 0°C£m?l 
0 %*ttSbK^9R 15ml £r^T Lfc^, 2 0-2 5 °C^ 1 B#TO # bfc 0 gfsg^ 
^5 Om 1 T?jffir3RU &V^T% #^bfc 0 1 N#fflftzk*?ft 1 5ml, 

l&fn^fck 2 0ml, fiSfPMW* 2 0 m 1 (X 2 ) , g&fP^&Tk 20ml "CMUfc 

#J^£ 1 . 9 4g#fc OK*** 9 2 %) 0 

X H NMR (CDC 1 3 ) , (ppm) : 5 [1. 26 (t, J = 7. 1Hz) 
, 1. 34 ( t , J = 7. 1 H z ) ] (3H), [3. 98 ( s ) , 5. 84 ( 
s) , 12. 6 (s) ] (2H) , 4. 17-4. 28 (2H, m) , 7. 08 
-7. 9 7 (4H, m) . 




HMffiJ 3 4 : JL^Vl- 3- (4-^ fP7x^;l/) - 3 - t^y/g^VT- h 
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o 




-COOEt 



^^#ffl^T> (BrZnCH 2 COOEt • THF) 2 6. 09g (10m 
mol, 1. OSS) tTHF 3 0ml £rMx.ft 0 TA-=^#H^Ts O — S'C 
T?Jf#Lft2$£>, p-=hp^y^MJ;H. 48g (lOmmol) OTH 
Fl 0ml ^SSrjfifT bfc 0 2 0 ~ 2 5 °CT? 2 1 B#R5jf# bfc 0 2 0 1 
0 %mm*&fc 15ml iMTFLfctft, 2 0 ~ 2 5 °C-C 2 B#PfHjf # Lfc 0 Mfca. 
fvu- 5 0ml -CflrJR U ifcV^ ^ bfc„ W$£Jl£r 1 N«fe*^R 15ml, 
l^fP^J^Tk 20ml v l&fPSWTK 2 0ml (X 2 ) N tefttftifak 20ml 

l^n-^fyTIKU HHfcU n-^^f-^-e^bfc 0 (4 0 

°C) « N 1^2. 0 9 g#fc (1|X$8 8%) o 

X H NMR (CDC 1 8 ) , (ppm) : 5 [1. 26 (t, J = 7. 1Hz) 
, 1. 35 (t, J = 7. 1Hz) ] (3H), [4. 03 (s), 5. 76 ( 
s), 12. 6 (s) ] (2H), 4. 19-4. 34 ( 2 H, m) , 7. 92 
-8. 3 5 (4H, m) . 

HjfcffH3 5 L£E±2k (1 — t: -^-^y->^ p^^- 2, 5 -v^ 



t*#i^T> (B r Z nCH 2 COOE t • THF) 2 1. 22 g (2 mm 
ol, O. 6Si) tTHF6mlS:Mfc. TVl^V^ffl^Ts 0~5 c Ct?jt 
#L&#Sb, p-^/^yyO. 36g (3. 3 3mmol) ©THF 2 . 5 
m 1 mm%ffiT Lfc„ 2 0-2 5 °CT 1 B#l?gjf # Lfc 0 2 0 °C^Tl? 1 N^tK 
it5mllrlTbfct, »xf;V2 5mlT*«U ^bfc 0 
11JS&1 Ni&^7kl«5m 1 (X2) „ tK 5 m 1 x g&?PfiWzk 5 m 1 (X 2) N 

fis^tfeifcjc 5mi ( x 2 ) -vim^m^ bfc„ mmm zmfom** > 




COOEt 



O 
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n— ^f-^=l/3 % 1/2) UTlWft^O. 4 6g#fc (»7 0°/o) „ 
1 H NMR (CDC1 3 ) , (ppm) : 51. 2 7 (3H, t, J = 7. 1H 
z) , 2. 70 (2H, s) , 4. 19 (2H, q, J = 7. 1Hz) , 4. 3 
6 (1H, s) , 6. 17 (2H, d, J = 10. 1Hz) , 6. 98 (2H, 
d, J = 1 0. 1Hz). 

^f— 2, 5-v^V- 1 — f/H T-fe^-b^Mjit 



ti#ffl^T, (Br ZnCH 2 COOE t • THF) 2 1. 22g (2mm 
ol, 0. 6^*) |J:THF6mllrMfc, T/^=i'^#ffl^iT> 0~5°C-?jf 
#L&^6>, 2 , <^=3r/>-0. 45 g (3. 3 3 mm o 1 

) ©THF3ml^lTtfc 0 2 0-2 5°CT?lB#r H m#bfc 0 2 0°C^T 

-c 1 ^mfc*Mm. 5 m 1 &mT \^fc& s 25ml -e##? u &v^, 

^Ufc 0 ^iS^ lNM7kM5m 1 (X2) v 7k5ml N i&fP liWzk 5 m 

i (x2) , i&f n Jt!£7k 5 m i (x2) -eHi^gfe^Lfc 0 Wfrlk, mmmzMTk 

^m^^/n-^ =3fU->-= 1/3, 1/2) LTI^jfe^O. 6 5 g#fc (HJt 
^8 7%) 0 

X H NMR (CDC 1 3 ) , (ppm) : 51. 26 (3H, t, J = 7. 1H 
z), 1. 88 (3H, d, J = l. 4Hz), 2. 07 (3H, d, J = l. 
4Hz), 2. 48 (1H, d, J = 15. 4Hz), 2. 88 (1H, d, J 
= 15. 4Hz) , 3. 76 (1H, s) , 4. 18 (2H, q, J = 7. 1H 
z), 6. 06 (1H, d, J = l. 3Hz), 6. 77 (1H, d, J = l. 
5Hz) . 
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MMMB 7 : ^±JV (2,5 -^PP-l-t n^- 



(B r Z n CH 2 COOE t • THF) 2 1. 2 2g (2 mm 
ol, O. 6^*) tTHF6ml»fc 0 TA"=^#ffl^Ts 0~5°C-C3f 
#L&^£> N 2, O-^dr/^O. 59 g (3. 3 3 mm o 1 

) 0THF6. 5m l^£rMTLfc e 2 0 ~ 2 5 1 Bf^jf # Lfc Q 2 0°C 
^TT* 1 Niggg*^ 5 m 1 *mT 2 5ml t, 

T\ ^« Lfc 0 ffllJl & 1 N^tK^^ 5ml ( X 2 ) N * 5 m 1 N |^PSW7jc 
5ml (X2) , mtHkm.* 5 m 1 (X 2) ^IW^^bfc 0 gfc^. W*iJl£ 

^;@^^fvk/n =¥1^=1/3, 1/2) LTS^O. 8 1 g#fc 

(JR^ 9 2 %) 0 

X H NMR (CDC 1 8 ) , (ppm) : 51. 29 (3H, t, J = 7. 1H 
z) , 2. 71 (1H, d, J = 16. 1Hz) , 3. 1 1 (1H, d, J = l 
6. 1Hz) , 4. 23 (2H, q, J = 7. 1Hz) , 4. 30 ( 1 H, s) 
,6. 54(1 H, s) , 7. 2 4 (1H, s). 

Httgl3 8_: (1-fc 3, 5. 6-f h7^^-4-t» 

y*^g^aH7— 2, 5 -v^^- 1 — f^Q Ti?^— h^Mag 



l*fl^T> (B r Z nCH 2 COOE t • THF) 2 1. 2 2g (2mm 
ol, 0. 6^*) tTHF6ml*Mfc, TA-=^#|g^T, 0~5°C-e}f. 
#bJfc^e> % 2,3,5,6-f b7^f^-l,4-^y^/y0. 45 g (3 
. 3 3mmol) CTHF4ml»iTLfc 0 2 0 ~ 2 5 'C'C 1 B#K3!# L 




»Et 



O 




COOEt 



O 



10 



WO 03/059889 ^ PCT/JP03/00092 

fc 0 2 0 T^&CF'V 1 NjftSbKSSSS 5 m 1 SrjgfT Lfc^ ffflfe^c^vu 2 5ml 
fllU 3tV^ ^bfc 0 ^Ttjl«SrlN4aibK»SK5ml (X2) s 7K 5m 1 N 
tfrfnSW7K5ml (X2) N gS?fcfe&7k5ml (X 2) T?JlR&}5fc#- Ufc„ Sfc*§^ 
> W^*«*«lil^^^'^A-Cfaftbfc. iffltbTI^^O. 79 g 

#fc mm 9 4 %) 0 

2 H NMR (CDClj) , (ppm) : 51. 09 (3H, t , J = 7. 1H 
z), 1. 84 (6H, d, J = 0. 9Hz), 2. 05 ( 6 H, d, J=0. 
9Hz) , 2. 76 (1H, s) , 2. 77 (2H, s) , 3. 96 ( 2 H, q 
, J = 7. 1Hz) . 



3 9 : ^±2k. (%< 3. 5, 6 -"r h^^PP— 1— 
yi^p^HT— 2, 5-v^^-l-^) 7tj^- 

COOEt 



^*#IS^T. (B r Z n CH 2 COOE t • THF) 2 1. 22 g (2mm 
15 ol, 0. 6^4) CTHF6ml^Mfco 7^d>fB^^ 0~5 < Ct?S£ 

2, 3, 5, 6 -7 s - 4 — <y^yy0. 82g (3 

. 3 3mmol) OTHF2 6ml«lTtt 2 0 ~ 2 5 1 mfflfflfr 
Lfc 0 2 0 TOT"? 1 NiftBbKSS^ 10ml ^r^T Lfc#K H^cc^/k 50ml 
TtffrJfcU &V^ N &mV1t 0 mWm&l wm&fcffi&5m. l (X2) N 7K5m 
20 1 N i&ftUtWTK 1 0 m 1 (X2) , $&3ftte*fcfc5ml (X 2) T?)li^?5fc?f- bfc„ 

0 4 g (Jfcsfs 9 4%) 0 

X H NMR (CDC1 3 ) , (ppm) : 5 1. 22 (3H, t, J = 7. 2H 
z) , 3. 17 (2H, s), 4. 13 (2H, q, J = 7. 2Hz), 4. 25 
25 (1H, s) . 



;jfeffi]4 0 L^±Zk (l-bKn^-3. 5-^f-^-4-^y^P^ 
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COOEt 
HO. J 




Me" 



^i^#ffl^T\ (B r Z n CH 2 COOE t • THF) 2 1. 2 2g (2 mm 
ol, 0. 6^*) UlTHF6nilS:Mfc. T/^^H^Hn 0~5tTl 
#bfctfSfes 2, 6 -v^^VW-p — <^S*cy^0. 45 g (3. 3 3mmol 
) OTHF3ml»lTlfc, 2 0 ~ 2 5 °CX* 1 B#H5jf# Ufc D 2 0°C^T 
T? 1 NitiMcSSSR 5 m 1 %ffiT bfc^, gfcifcn^vi, 25ml L> ^V^T\ 

#ft£bfc 0 #M&lN«OMc#tt5ml (X2) , 7K5ml N 1 0 

ml (X 2) N fiS[fH4t!ft7K5ml (X 2) TJlg^^bfc $5$#, 

; ffim^^/n— 1/3) LTI^I^O. 6 0gHf^ (HX^8 0 

%) o 

X H NMR (CDC 1 8 ) , (ppm) : 5 1. 28 (3H, t , J = 7. 2H 
z) , 1. 89 (6H, s) , 2. 64 (2H, s) , 3. 87 (1H, s) , 
4. 22 (2H, q, J = 7. 1Hz) , 6. 68 (2H, s) . 

HM!l4 1 : (3, 5-^ph-I-I; Kp^-4-t»y^P^ 



SSf#HlaTx (Br ZnCH 2 COOEt ■ THF) 2 1. 22g (2mm 
ol, 0. 6^*) tTHF6ml?rMfc 0 T/V=?V#ffl^T> 0~5°CTif 
#b&/5$6> N 59g (3. 3 3 mm o 1 

) ©THF3ml«iTLfc 0 2 0 ~ 2 5 'CT? 1 ftfflfflfrVtc. 2 0°CJ^T 
T? 1 N&gfc*#HK 5 m 1 &}iT Lfcft, g^^^/V 2 5ml U #V>T? N 

5MRLfc f^iSrlNti7kM5ml (X 2) „ zk5ml N g&fBMWTk 1 0 




lOEt 
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ml (X2) , mn-ki&k5ml (X2) Til&i5fc#L;fc 0 gfe#^, 
■^Wi^^/n-^y-l/^l/S) UTi^SfO. 7 6 g=f§fc (NMRJ& 
¥5 4%) 0 

X H NMR (CDC 1 3 ) , (ppm) : 51. 31 (3H, t, J = 7. 2H 
z), 2. 77 (2H, s), 4. 21-4. 29 ( 3 H, m) , 7. 15 (2 
H, s) . 

Hffigij4 2 : (1. 4— KP^>^P^t-2, 5-v^^- 



&3SH£BH5CTn (B r Z nCH 2 COOE t • THF) 2 3. 0 5 g (5 mm 
ol, 1. 5^ft) CTHF15ml^Mfc, T^^'^#H^Ts 0~5°C-? 
JH$bft^£> N p-^<^y=^y^O. 36 g (3. 3 3mmol) ©THF 2 . 
5 m 1 ffiSRSriRT bfc D 2 0 — 2 5 °Ct? 3 R#KBB$ Lfc D 2 O t^TT 1 
7K^7. 5ml ^STlfci, gfclfc^Vl^ 5ml "TMfrJR U 
fc 0 fHl^lNt^Ml5ml (X2) % zk5ml N ISfP*W7Xl0ml ( 
X2) % mu-gmfo 5 m 1 (X2) "CJIg&ifejfrLfc. *«MI 

^9vK/n — ^def- V= 1 / 1 ) UTSWMO. 6 2 g#fc (IR^66%) „ 
X H NMR (CD C 1 3 ) , (ppm) : 61. 26 (6H, t, J = 7. 1H 
z), 2. 66 (4H, s) , 3. 49 (2H, s), 4. 15 (4H, q, J 
= 7. 1Hz) , 5. 9 7 (4H, s) . 

*H NMR (CDC 1 3 ) , (ppm) : 51. 27 (6H, t, J = 7. 1H 
z) , 2. 55 (4H, s) , 3. 58 (2H, s) , 4. 17 (4H, q, J 
= 7. 1Hz), 5. 96 (4H, s) . 




:ooEt 
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(c i sfcb t r a n s fr&HiHtLT 1 ** NMR^lfc, ) 



r^^m-mmrf, » n ^*2 6 1 6 g (4 o ^ j»m+) ^thf i o l, 

^nf^f;^7y2 5 3ml (2mol) £rjR;tfc 0 2 5 °CT* 3 0 #Jf # 
Lfc 0 2 5~3 5°CT*yn^^xf;i,2 2 1 2ml (2 0mol) ©THF2 

5 LmmzmT bfc 0 31-35^30 ^mw ufc Q 2 5 °c^-e g it 

^ ^10. 5 3 5 M©yn^I|,l|i^ fh7tKn77 ^ft££r 37L# 
^iifeM4 4 : ^J-;V (3 S) -3-b Kp^>-3- f 6- [ (^^;P7$ 7 

) %2k£~/±H -3- (l-^'Jf^-lH-^>^V-;k- 

4 — f/W) 7 J P/V7-fg)ij§ 



t/p^^#h^:Ts o ~ 5 "cx-mmm 4 3 xn^ntizfti^emmmm^^ 

Th7tKP77^t431ml (0. 2 3mol) }: (+) ->^3zy2 
1. 2g (7 2mmo 1 , 1. 2 5 31) &Mz-tc 0 0 ~ 5 °C"et: 0 V 1 8 . 
6ml (2 3 0mmol, 4 & 7#/WT?&T Lfc„ O ~ 5 °CX* 2 0 

#Lfc D -4 2 4 0tt*N-^f;^-6- [ (l-M)f;WlH — f ^ 

y^^_ 4 r/U) -2-t7^U*30g (5 7. 5 mm o 1 ) 

OTHF300ml fl$£«r 3 0 ^^tT^T L7c„ - 4 5 ~- 4 0 °CX* 1 B#P« 
# bfc 0 1 Ni»7K^4 3 0ml §1T LfcfJL ^^^/i/4 3 0ml 

2 0-2 5°C-e3 O^-it^L-fCo ^ Jg & 1 N^gg*^ 2 9 0 m 

1 N 7k2 9 0m 1 „ mmW?k2 9 0ml (X 2) N ISfP^Tk 2 9 0ml T?0 

^^ufc 0 wfrik, m^mm^ mmmm\mm^^9 omi ^n^, 50 

0 C^MULT^£-#fc 0 2 0 ~ 2 5°C-C 1 ^m#bfc 0 I P E 9 Om 1 SriP 
XL, 0~5°C-e2B#P B m#Lfc o M^Sr^U IPE30mlT«Uc o }5fc 



COOEt 




Trityl 



O 
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HifcftS^^SSftjft (5 0°C) Ltxf^ (3S) -3-t Kndf 
v-- 3 - {6- [ (^f;i/7^y) -2--ry^M -3- (l- 

hyf/w-iH- r ^-4 — 010 /n/vr- 9. 2 g #fc ( 

8 3 %, f|{|i#:iipj^ 9 3. 5 % e e ) 0 
X H NMR (CDC 1 3 ) : 51. 13 (3H, t, J = 7. 1Hz), 3. 0 
5 (3H, d, J = 4. 8Hz) , 3. 33 ( 2 H, dd, J = 9 8, 16Hz 
), 4. 04-4. 13 (2H, m) , 5. 14 (1H, s), 6. 35 (1H 
, brs), 6. 84 (1H, d, J = l. 5Hz), 7. 07-7. 11 (6 
H, m) , 7. 2 6-7. 3 8 (1 0H, m) , 7. 6 9-7. 84 (4H, m 
), 8. 03 (1H, s), 8. 22 (1H, s). 



mmM4 5 : (3 S) -3-fc Kn^>-3- f 6- [ {ff-JVTXJ 

) #jU7$~jU} -'Z—r-y^M -3- (i-fyf;v-iH-^^/-;v- 

r;v =f yfi^T^ 4 ~ 5 °cxmmm 4 3 t?# b ^tfc ^ n ^mmmm^/v- 

7f7tKn77yM4. 7ml (2. 5 mm o 1 , 2. 5 ^fi) Fn 
v-Va-^o. 3 7g (1. 2 5mmol, 1. 2 5^1) ^rinx.fc„ 5~6t: 
-et°y v^O . 3 2ml (4mmol, 4^*) &jj§TL7c 0 3~6°C-C2 0^ 
jf^bfc -3 6~-3 4tT*N-^^-6- [ (1-fPf^-lH-^^ 
7^-4 — i;V) %/U7$=./Ul -2-t7^^ K0. 5 2g ( 1 mm o 1 ) 
OTHF5. 2ml^lTLfc 0 - 4 0 ~- 3 1 B#f?9 1 5 #jt#Lfc 

o 

$ - 4 0~- 3 5°CT?^M4 3 T'#btLfc:^n^-»o v ^^^ f 8, 

F7tKn77y|stl. 9ml (lmmol, 1 ^S) Sr^TLfc, -40 — 

- 3 8 °cx* 2 NFfNm# bfc 0 2 0 °cj^t-c 1 Nm.m*.mm 1 5 m 1 sr^r urc^ 
„ i^^^/v 30ml x^m^, &m bfc 0 ^aJi & 1 NMmTkmm 5 m 1 ( x 

2) , 7K5ml N iafpmW7fc5ml (X 2) N ifrFn^ifck 5 m 1 (X 2) TfUIl^C 
^BE^ftML I P E 5m 1 &UU?tXWtfisM* U >l&iJI £^ U I P 
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E3ml»Lfc„ 2fe*§M^ mAfcteZti-eMQ&m (4 0°C) bT^^vV 

(3S) -3-t {6- [ (^W^/) ^/k^^/v] -2- 

•f^^/W -3- (1-M)f/1/-1H — { *?y^/U-4:-4M zfns<ST 
-f&O. 4 9g#f; 01X^8 0%, ^^iiPJ^9 0. 9%ee) 0 
5 1 H NMRIiUJIW 4 4 "C# h tlt^t^¥o t — b7t„ 

mmM4 6 : 3-t: Kp^^- 3 - ( 1 - h V gvkn 1 H-^T ^ ^y*— 

OH 

N 
Trityl 

io T/v^^m^nrf, z ~ 6 °c-e 1 - mj 1 h-^ 5; ^v— /v— 4 -77^ 

^/VTtKlg (2. 9 6mmol) ©THF1 0mlfitlli4 3t1lb 
frfc^n^ffilGg^^^v^ rh7tKn77VM5. 6ml (2. 96 mm 

o i , i m A) £?&T bfc„ o~5 °c-e i Htra 2 5 ftWLW b/c 0 o~3 0 c-eHifc 

#ij4 3T'#b*Wfc^n^Ee#£g^^9vU- 7h7tKP77^l5. 6ml ( 
15 2. 9 6mmol, 1 ^ft) £r^Tbfc 0 2 ~ 3 "C^ 5 3 0 #}f# b7c e 2 

0 °COTt? 1 N^tR^ 5 m 1 ZffiT bfcf£ N g^^A- 30ml T^IR U 

vC\ ^ bfc 0 W^Jl^ 1 N^tK^ 5ml, tK 5 m 1 N gfrfnaWTk 5 m 

1 (X2) N ^fptt7K5mi (x2) -elii^^bfc gfe^, ^JI^MtK 

W-^^iX^ A-C^b7c 0 MJlMm> I P E 3 m 1 LT g #J#>£ 

20 1 . 1 6 g #fc (I&^ 9 2 %) „ 

*H NMR (CDC 1 8 ) : S 1. 22 (3H, t, J = 7. 1Hz), 2. 8 
3-2. 86 (2H, m) , 4. 13 (2H, q, J = 7. 1Hz), 5. 09 
-5. 13 (1H, m) , 6. 78 (1H, s), 7. 10-7. 15 (6H, 
m) , 7. 26 — 7. 39 (10, m) . 

25 



4 7: J^/l^ 3 - fc Kp ^rv^- 3 - ( 5 — ^ 3v^— 1 - b D gvl — 1 H 
-4 -7us*ST—Y<D9&& 
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OH 




•Et 



Trityl 



^-4-*/WVl7 f tFO. 3g (0. 8 5mmol) ©THF3ml»l 
MM4 3X^htht^^^Mmm^^-^ rh7tKo77y^3. 2ml 

(1. 70mmol, 2^*) &MTLfc 0 2 — 5 0 C~e 2 HflMW 5 Lfc 2 0°C 
KTT* 1 Nit^TK^ 5 m 1 &MT L/cf, g^St^A- 15ml t»*3R U 
-C\ ^bfdo ^S«rlNiS^7K^5mK 7k5m K ^fPmW7K2. 5m 

1 (X2) N mR-kMfr2. 5ml (X2) TilR^gfe#bfc D tilt: 
«i*tt»^^V^A-efti*L/t. ftjBEttflggL I PE 3m 1 -eisfe&urBift 
*^£0. 3 0g#fc (W8 0%) o 

*H NMR (CDC 1 3 ) : 5 1. 25 (3H, t, J = 7. 1Hz) , 1. 4 " 
7 (3H, s), 2. 74-2. 81 (1H, m), 2. 98-3. 06 (1H 
, m) , 4. 14 (2H, q, J = 7. 1Hz) , 5. 02 — 5. 06 (1H, 
m), 7. 10-7. 16 (6H, m) , 7. 30-7. 33 (10, m). 

^tt#!l4 8 3- (3, t e r t-7*f/l/-2-^ h^7a = 



T/l^=f y#B^T, 5 — 7 °CT' 3,5- t e r t -zf^/V- 2-*Y 
yX7;l/ftK0. 5g (2. Olmmol) ©THF 5m 1 W-fflifcMltfli&l 4 3 
T# btbfc^a ^EiEI&i*^^ ff7tFn77 7 . 5ml ( 4 . 0 

1 mm o 1 , 2 ^ S) ^IT bfc 0 5-7 °CT? 4 H#P*m# bfc 0 2 0 °C^T^ 1 
N^7K^5m 1 ^MTbfc^, Sixf;H5mlt«U ^WC, 
bfc 0 ^JS£lNi£^7.k^5m 1 (X 2) s 7k5ml, fgfPSW7K5ml ( 
X2) N gfrfP^i&Tk 5 m 1 (X2) TilR^#-bfc 0 ^JS^7K« 
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WfeSrO. 5 8g#fc mmS6%) „ 

X H NMR (CDC 1 3 ) : 61. 26-1. 31 ( 1 2 H, m) , 1. 39 ( 
9H, s) , 2. 74-2. 78 (2H, m) , 3. 26 (1H, d, J = 3. 



. 49-5. 54 (1H, m) , 7. 30 (1H, d, J = 2. 5Hz), 7. 
3 7 (1H, d, J = 2. 5Hz) . 

, mmm 4 9 : 3-bKP^-3- (6-^ I? 2 -^f /lQ 

10 yp/yy- h<oa»a& 



T/^=?^#ffl^iTs 5 ~ 1 0 "C-C 5 2 - * ]) z? l/%;v$3c^T7V*r t K 1 
g (8. 2 5mmol) WTHF 1 Om l^tHHlM4 3f#f>tlfc^n^S 
l&BHfc^A' fb7tKP77^tt3 0. 9ml (16. 5 mm o 1 , 2^ 
15 ft) «r»Tbfc„ 0~5°CT'2^3 0^#Lfc o 2 0 "C^TT^^SWtK 1 

Om 1 SrfllTbfc^ g^^A- 3 Om 1 T?*frJRU jtififc i 5 

<HfefeLfc„ IftjftSr^ftft^ ^S^rlSfPfiWTki Om 1 (x 3) N l&^ifcK 

5mi (x2) Tzmsotm^ito mm, ^mm^mimm^^^^^mm 

20 >-=l/3) LTI^l. 4 8g#fc 0K^8 6%) „ 

X H NMR (CDC 1 3 ) : 8 1. 26 (3H, t, J = 7. 1Hz), 2. 5 
4 (3H, s) , 2. 67-2. 75 ( 1 H, m) , 2. 82-2. 89 (1H 
, m) , 4. 18 (2H, q, J = 7. 1Hz), 4. 49 (1H, d, J = 5 
. 5Hz), 5. 11-5. 17 (1H, m), 7. 06 (1H, d, J = 7. 

25 6Hz), 7. 17 (1H, d, J = 7. 7Hz), 7. 58 (1H, d, J = 

7. 7Hz) . 



5 



2Hz) , 3. 82 (3H, s) , 4. 21 ( 2 H, q , J = 7. 1Hz) , 5 



OH 




H»1I5 0 L^±Zk b y 7;l/to -3-1: KP^iX- 3-7x^7*^ 7 7- 
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T/U=f^mmn.T. 7~9tT^y7/ktn7tf7iyyO. 7 5ml (5 
. 3 5 mm ol) ©THF2. 7 5m 1 ^MUffitflj 4 3 "C»6)*tfe^a*3E» 
Ri*^ Th7tFn77«20ml (10. 7mmol, 2^*) & 
mr bfc„ 4-5 °CT* 4 ^pgjK# Lfc„ 2 0 °C^T-e 1 Nit^7K^ 10ml* 

BbK^K5ml (X2) % 7K5ml N IS?nfiW*5ml (X2) , l&ffrfelfojc 5 
ml (X2) TllR^Sfe^bfc 83fM& % WtWP**7K«»^^V!>A-C<fe»b 
fc„ ^JdE^^S tt g W4fcSr 1 . 5 4 g #/t (NMRJK^ 9 7%; ftgBtlipv^^ 
f"^) o 

X H NMR (CDC 1 3 ) : SI. 16 (3H, t, J = 7. 1Hz), 3. 1 
5 (2H, s), 4. 07-4. 15 (2H, m), 5. 28 (1H, s) , 7 
. 36-7. 43 (3H, m) , 7. 58-7. 60 (2H, m). 

^1M5 1 ; a^yw 3-b Fp=¥^-3- ( 2 — h^v^ a^/w) ^77 



T/l-=?^#|S^^ 7 — 1 0°CT*o b^Ti? h!7^y >-0. 7 4ml ( 
5. 3 5 mm ol) OTHF 2. 7 5 m 1 ^^^HJiM4 3 T?#b^fc^t3^3E 
f&gm^f'Jl' 7f7tKn77yi|2 0ml (10. 7mmol, 2^*) 

zmr ufc 0 4-6 °c-e 4 mmmw Lfc 2 0 'csat-t? 1 Nmmfcmw. 1 0 m 1 

SrWTLfcfl, ftixf;U3 0mltf!RU #CVv"C\ #?i£Lfc 0 til^lN 
^7jC^5ml (X2) % 7k5mU ^fPfiWTK 5 m 1 (X2) N t&^l&Tk 
5ml (X2) TilK^^Lfc 0 fll £4&7Ki»^^ AT^I 



COOEt 
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bfc mmmm lti^i. 4 3 g #fc (nmrw 9 6%; ftmmmv* 

*H NMR (CDC 1 3 ) : 5 1. 07 (3H, t, J = 7. 1Hz), 1. 6 
3 (3H, s) , 2. 86 (1H, d, J = 15. 0Hz) , 3. 27 ( 1 H, 
d, J = 15. 0Hz) , 3. 86 (3H, s) , 3. 99 (2H, q, J=7 
. 1Hz), 4. 54 (1H, s), 6. 87-6. 99 (2H, m) , 7. 2 
1-7. 27 (1H, m), 7. 56-7. 59 ( 1 H, m) . 

jij5_2 3-bKn^-3- C 2 Y 3ci/7 



T/l'rfVfBMT, 5 ~ 1 0 °C~C o h ^V^yX7;>7t K O . 6 5 m 1 
(5. 3 5mmol) OTHF2. 7 5 m 1 t®&\Z.M1&M 4 3 X^htltc^fu^r 
W&W&t^'fvl' Th7tKo77^i20ml (10. 7 mm o 1 , 2^* 
) ^MTbfCo 5~7^T4B#^jf#Lfc 0 2 0 "CJ^Tt? 1 NifigfeK^ 1 0 m 

i £iiTbfc^ N ^xf/v3 0mitfiKu ^ttu. waJl&i 

Nfit7kM5ml (X2) . 7k5ml, &filtf7k5ml (X 2) „ ^fP« 
7k5ml (X2) T*mVztm\s1t 0 Sr*«7K«»^ V ^ A "Cft 

^Lfc 0 «J3E»iBlb-Ci6«j4fe«rl. 3 2g#fc (NMRW8%;M¥h 

X H NMR (CDC 1 3 ) : 51. 26 (3H, t, J = 7. 1Hz), 2. 6 
6-2. 86 (2H, m), 3. 44-3. 49 (1H, m) , 3. 85 (3H 
, s), 4. 18 (2H, q, J = 7. 1Hz), 5. 33-5. 39 (1H, 
m), 6. 86 — 7. 00 ( 1 H, m) , 7. 23-7. 29 (1H, m), 7 
. 41-7. 44 (1H, m) . 



MeO 



OH 




IfeSfeM 5 3 : 3 — t: Kn^>- 3 v^- 2 -^^P^VT- b 
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OH 




.COOEt 



T/V^^ia^CTs 5 — 1 2^"^ 2 - *y&lsjJA'tf*is7A^ ! }i Kim 1 ( 
10. 5 mm ol) ©THFlOml W-WifcMMM 4 3 X^hfllt^ n ^r»q^ 
^=cj-;v Tf7tKn77yi$39ml (2 1mmol, 2^*) 
fc a 5-10 °C-e 3 &?mMW bfc 0 2 0 °C^TT^fPSW7K 15ml Lfc 
^ N Sf|xf;l/3 0mlT*«U &V^\ jftigtC £ 19 ^#3&l&£: bfc D « 

*$twm., ^mm*muwMfci omi (x 4) N tafp^^i om 1 (x 2) 

Sri. 8 7g#7t (NMRItf$8 3 0 /o;Mimt7) 0 
X H NMR (CDC 1 8 ) : 61. 25 (3H, t, J = 7. 1Hz), 2. 7 
2 — 2. 94 (2H, m) , 4. 14-4. 30 (3H, m) , 5. 16-5. 
20 (1H, m) , 7. 19-7. 27 ( 1 H, m) , 7. 42 ( 1 H, d, J 
= 7. 8Hz), 7. 68-7. 73 (1H, m) , 8. 55 (1H, d, J = 
4. 7Hz) . 

HM#iJ5 4 3-b Kp^-3-^7 — f^P^VT- h 

<o9m 



t/i^^bmt* 7 ~ i i "c-e 2 y y ^/i^^^r^xt Kig (6 

. 3 6mmol) ©THF 1 0mlM^1^4 S-etbJlfc/D^S^W 
a^A' 7f7tKn77«23. 8ml (12. 7mmol, 2^*) £ 
IT bTto 0 ~ 5 °C-e 2 B#Hg 3 0 #313$ Lfc B 2 0 "C^T^i&fnfiWTk 1 0 m 1 
£MTL7c^ ^if;v3 0mlt«U #^T\ «i&^£9TI»£:l&* 

ufc 0 m&&&m&> mmm*i&ftmw7ki omi (x2) N smi^fn^TK 

10ml (X2) Tl«^#L7c 0 ^Ji^7ic«^^^<>AT^ 
;$5bfc 0 ^ff^ tT S #J^& 1 . 7 0 g #fc (NMRIfc^ 7 4%; FWH*P h 



OH 
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X H NMR (CDC 1 3 ) : 51. 25 (3H, t, J = 7. 1Hz), 2. 7 
8-2. 86 (1H, m), 2. 94-3. 00 (1H, m) , 4. 20 (2H 
, q, J = 7. 1Hz), 4. 86 (1H, d, J = 5. 3Hz), 5. 3 2- 
5. 38 (1H, m) , 7. 48-7. 57 (2H, m) , 7. 70-7. 75 
(1H, m), 7. 80-7. 84 ( 1 H, m) , 8. 06 (1H, d, J = 8 
. 5Hz), 8. 18 (1H, d, J = 8. 5Hz). 

T/u^^m-mnrfs m&bm*. is g (o. 0 6 4^7W) i^thfi 

6ml N ^npMJ^f/^yo. 24ml (1. 9 2mmol) SrflB&fc,, 
2 6tt3 0»lfc o 2 6-4 5Wn*SH^f/l/3. 14ml (3 2 
mmol) ©THF4 0ml»»Tlfc. 3 0 — 4 5 °CT? 5 0 bfc D 

C77 5 9ml #fc 0 

^jfeffil 5 6 : * ±JU ( 3 S ) — 3 - Kp^>- 3 - f 6 - [ {**f->VT % J 
) -3- (l-MJf^-iH-^$yy'-;v- 



7V^=f ^#ISSCT\ 5 ~ 8 t CT?HJ£M 5 5 ttfc^n ^-» n ^^ f-fV 

T hvH Fp77«1 Om 1 (5. 4mmol) (+) -W^-^O. 
49 g (1. 6 6mmol, 1. 25^1) &J}Uz_fz 0 6 ~ 8 °C~Cfc° V v^O . 
4 3ml (5. 3 2mmol, 4^*) <Srij§TLfc 0 4 ~ 6 °CT? 2 0 ftMW Lfc 

o -35. 4 0°C-eN-7«^-6- [ (l-Hif^-lH-^^V-zk 

— 4 — f -2—T7?*Y0. 6 9g (1. 3 2mmol) <D 
THF6. 9 m 1 Mm&mT Vtc 0 -4 0~-3 5°C-eiB#p B ^#Lfc 0 -4 0 




25 
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5ml (1. 3 2mmol) SrffiTU - 4 0 — 3 5 0 CV 1 BSFlfflJjitfs Lfc„ 0 
•COT"? 1 N^tK^ 2 Om 1 ^iTs »^^-/l.3 Om 1 £«L 
fc 0 #GMI^lNjftMcmc5m 1 N 7k5ml N tfrFPfiWzk5ml (X 2) % tK 
5 5 ml, fift*ifcjC5ml (X2) t?«g^^bfc 0 fcfcBE«HfcgU IP 

E4ml^r*Px., fe^BCU »JRU IPElml (X 2) Ti$fc8«-Lfc 0 ft 

lSft^^S*-T?Kag^:j!t (4 0*0 LT^f/V (3 S) 
f - 3- {6- [ (*^7kT5>0 -2—rz7^;V) -3- (1 - 

h JJ J-JV- 1H — f /t— 7°n^7 7- h£rO. 7 2g#fc ( 

10 JR^9 2% N ttfltftii$|a|K9 3. 6%ee)„ 

a H NMR (CDC 1 8 ) : 6 3. 05 (3H, d, J=4. 9 Hz) , 3. 3 
4 (2H, dd, J = 10 8, 16. 1Hz) , 3. 62 (3H, s), 5. 0 
9 (1H, s) , 6. 37 (1H, d, J=4. 6Hz) , 6. 84 (1H, d 
, J = l. 5Hz), 7. 05-7. 10 (5H, m), 7. 26-7. 31 ( 

15 10 H, m), 7. 39 ( 1 H, d, J = l. 2Hz), 7. 67-7. 84 ( 

4H, m), 8. 01 (1H, s), 8. 22 (1H, s). 

HIM 5 7 : -7T2*rm&&m fh7bFP77 yftOl^ 

TAs^SmftTF, M#&»*4. 18g (0. 0 6 4^7«) tTHFl 
20 6 ml, ^PPM)^f;^7^0. 2 4ml (1. 9 2 mm o 1 ) SrJpfcfco 

2 3~2 5°Ce3 0#$f#Lfc o 2 3~3 6 Wn^n-ZP^/H. 1 
4ml (3 2mmo 1) ©THF4 0ml»lTLfc o 2 5~3 5tt*3 0 
^Jt^LfCo 2 5 < CtT-^^Ptt % ftO. 5 3 0M©/D^lMin-7° 
nfcTyl/ 7f7tKa77«^6 0ml#fc c 



gUM 5 8 : n — hVl^ ( 3 S ) - 3 - Kp^- 3 - { 6 - C (p< 

^ikfezkJ -2— ry^M -3- (i-h])f-/w-iH-^^^/ 
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f/t' Tb7tKP77^l6, 2ml (3. 3 mm o 1 , 2. 5^4) \Z ( 
+ ) -v-^rn-i/o. 49g (1. 6 6mmol, 1. 25^1) Sr*B^fc„ 4 
5 ~6 0 Cl?t 0 U v^O. 4 3ml (5. 3 2 mm o 1 , 4^4) =gr?®TUfc„ 3~ 

5°C-C2 0^#Lfc o -4 1 3 5^C-CN-p«^-6- [ ( 1 - hV ^ 

, -lH--f 4-^f;k) 3; K0. 69g ( 

1. 3 2mmol) ©THF6. 9 m 1 ^$?£?i§T Lfc Q -4 3 4 1°C-ei 

^mmW^tio -4 3- — 3 6°CT^M5 7T'#b^fc^a^»^^n-7 B 
10 ntVW fh7tKn77>tl2. 5ml (1. 3 2 mm o 1 , l^S) £M 

TU - 4 3 ~- 3 7 °CT? 2 B#PpO}1# Lfc 0 0 "COT"? 1 NjftSbkSSSR 10ml 
ZffiT, H^xf/V30mlT'« ^bfc 0 ^rail?rlN^7K^5m 
1 (X3) x *5ml, ^fPSW7k5ml (X 2) „ tSfPcfe&Tk 5 m 1 (X 2) 

15 #U IPElml (X2) T?^bfc 0 ?5fcy#-@L feftfc&S ^XM^^ (4 

0°C) Un-^n^ (3S) - 3 - 1 Kn 3 - {6- [ {t^tVT 

^ ; ) - 2 -:?-:7^vW - 3 - ( l - b y 1 h— f 5: ^V— 

/p- 4 — f /U) 7°P/V7-f^0. 7 3 g #fc (Jfc^ 8 9%, 9 
6 . 0 % e e ) 0 

20 X H NMR (DMSO-d 6 ) : 60. 66 (3H, t, J = 7. 4Hz) , 1 

. 28-1. 39 (2H, m), 2. 84 (3H, d, J=4. 4Hz), 3. 
33 (2H, q, J = 7. 2Hz), 3. 79 (2H, t, J = 6. 5Hz), 
5. 99 (1H, brs) , 6. 88 (1H, s) , 7. 0 5-7. 0 8 (6H 
, m) , 7. 83-7. 43 (9H, m) , 7. 70-7. 73 (1H, m) , 

25 7. 87-7. 96 (3H,m), 8. 01 (1H, s), 8. 36 (1H, s 

) , 8. 5 6 (1H, d, J = 4. 6Hz) . 
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5 9 : ^P_gJ£MHM t e r t rh7bKn77 >igM(£>* 



T/t^^#IS^T, M^*5. 2g (0. 0 8^7Ag^) l:THF20m 
1> ^DDMJ^f/Vv/yyo. 5ml (3. 9 mm o 1 ) &1lU?Ltc 0 2 3~2 
5°CT*2 0#}t#Lfc o 2 4~4 2Wo«tert-^5. 9ml 
(0. 0 4mol) OTHF5 0ml»ITUCo 4 2 ~ 4 5 "CC 2 0 

^bfc D 2 5°C*T-g^*iJUT, ^10. 5 2M©^P«|tert-^ 

^vW ^ h 7 t: Ko7 7 V^^&r 7 6ml #fc„ 



^jfeffil 6 0: t e r t — ^fyU 3 - fa Knj^Z 3 - ( 1 — MJ ^VV- 1 H- 



OH 




T/I^=iV#|S^Ts 5 ~ 9°C"e 1-hV f-JV- 1 H-^T 5 ?V—>V- 4 
WtKlg (2. 9 6mmol) OTHF 1 Om 1»»J5 9t#?> 
tlfc/n^Ifp^ter rh7t Kn77«8. 5ml (4 

15 . 43mmol, 1. 5^*) £MTLfc 0 2 ~ 5 "CT 3 B#P^ 3 0 ftffift L-fc 0 

2 0 °CJBATT? 1 N^tK^ 10ml bfc^, ^^^/k 15ml 

U v? N bfc D #$£J1& 1 NJtgbK^ 5 ml, 7k5ml N tfrMW7)< 

5ml (X2) N ffrfa^Tfc 5 m 1 (X2) ^JlH&gfc^ Lfc 0 mft&s ^Wm* 

20 3tEt U I P E 7 m 1 Lfc„ iftfrflU tl»- ft 3 * ( 4 0 °C) 

UTi^l. 15g#fc (R*8 6%) . 

X H NMR (CDC 1 8 ) : SI. 42 (9H, s), 2. 70-2. 85 (2 
H, m) , 3. 52 (1H, d, J=4. 8Hz), 5. 03-5. 09 (1H 
,m), 6. 79 (1H, s), 7. 09-7. 15 (6H, m), 7. 30- 
25 7. 3 8 (1 OH, m) . 
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mm 

T/Uzns&m&TF* W§&ffi3Z. 10. 4 5 g (0. 16^7 J»m*) trb7t 
Kn^^^40ml N ^nph^f/^yimi (o. 9 6mmol) £r#[J 
XL, 2 3~2 5°CT*2 O^mWVtCo 24-3 5^2-^0^-7-^07 
^ h^7. 4ml (0. 08mol) ©7f7t Kn77^1 OOmlM^I 
TLfc 0 2 8-3 5°CT'2 0&m&V1t o 2 5"C*T*i^^LTx #50. 53 
9M©2-yn*i»-v-^fP7^ h V f b7t Kn77>» 1 4 8 
m 1 #fc c 



10 ^g62 : 3- (l-bKo^-l-7x^xf;V) ^bKP7 9>'-2 

(3H) -tyg)^ 




T^=f^#ffl^CTs 6 — 8 °CTTir f7xyyi. 25ml (10. 7mmo 
1) OTHF 1 0ml$Id»j6 1 t?#b^fc 2 -^n*3EI&- y 
15 ??h^ 7b7tKn77^39. 7ml (4. 43mmol, 1. 5^ 

ft) £MT bfc 0 4-6 °C-C 4 Lfc 0 2 0 °CUTX» 1 N*ggbk*88fc 1 5 

m 1 MTLTc^ »xf;>5 0ml "CiWU ^b7c 0 fil?: 

1 M&mfct&1& 10ml, 7X 1 0 m 1 % mmmW7k 20ml N 15ml, 10m 

i, *a*q£ifck i o m i (X2) x»)mikmft\.tc 0 m&&* mmm^Mykmm^ 

f-jV/n-^ vdff-^1/3, 1/2, 1/1) UIWMl. 8 8g#fc ( 

NMRJfci*S6 2. 5% ; rt V) „ UT1»*0. 92g* 
#fc (JR4S4 2%) 

J H NMR (CDC 1 8 ) : 5 1. 38 (3H, s) , 1. 97-2. 13 (2 

25 H, m) , 2. 9 6-3. 0 4 (2H, m) , 4. 0 5-4. 19 (2H f m) 
, 7. 24-7. 44 (5 H, m). 
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mmm 6 3 ; -?v ^m^mm (-) - * z_L2-^Jis-2-2 k^g^i^ 

T/w=^>-#ffl^T. »p v ^5. 2 3g (0. 0 8^^AJ®^) trb7tK 
n7^^20ml. ^onbJ^ ^ 0 . 5ml ( 0 . 48 mm o 1 ) £r 

*B^. N 2 2°CT*2 0#j!#Lfc o 2 2~3 5°CT^a^t (-) -^^/H 
1. 09g (0. 04mol) Orb7tKD77y5 0mltfMTbfc o 
2 5~3 3°CT?3 OftWtW^tZo 2 5 °C* T» £ LT, ^ 0 . 4 9 1M©7* 

n *ms&mm (-) - * tyjmyw?? ><m&& somi 



4 : (1R.2S.5R) - 2 — Y V 7°p hf/P— 5 — ^ fvk^g P^fr-> 
10 3 — t: Kp^v/- 3 — -7x.~jV~7& / T— YoWtk 



Me 




T^=f^#ffl^T. 5~7°Cl?7tb7xyyO. 5 8ml ( 5 mm o 1 ) © 
THF 3m 1 #fttt:5Effi0!l6 3 *C#e>ttfe^P*3E»g^fe (-) ^ 
h9t KP77«2 0. 4ml ( 2 0 mm o 1 , 2^1) SrfliTbfc., 3~ 
15 7 °C-C 4 H#P,IJJf Ufc 0 2 0 °C^Tt? 1 NjtAbjc^tt 10ml £}&T bfc^ & 

g&o^U 2 0ml T*#^ U Lfc B ^Ml & 1 Njfi&TMSJfc 5 m 1 

„ Tfc 5 m K ISfPMWTK 10ml, 5ml, g&frl^i&Tk 5ml . (X 2) Til^^ 

*»7A»|! (Iltl ; ^xf^/n --.^ty = l / 5 , 1/3) b 
20 tl^l. 6 9g#fc (NMR1R^9 2% ; rt^^pv 5 ^-^-^^) 0 n 

^fy«| tti mm 0 . 7 4 g (JRa* 4 7%) 

1 U NMR (CDC1 3 ) : SO. 67-0. 96 (1 OH, m) , 1. 3 4- 
1. 86 (9H, m), 2. 87 (2H, dd, J = 61. 9, 15. 6Hz) 
, 4. 53-4. 65 (2H, m), 7. 21-7. 33 (3H, m), 7. 4 
25 3 - 7 . 4 5 ( 2 H, m) . 
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T/V^mm%T, i»*19. 6g (0. 3^7«) \Z.%/#Xi^ls*f- 
fl/* =f- jV^--^- ;V 38mK V xm \ y * ^ 1/ \ . 9ml ( 1 5 mm o 

1) %:1N7L, 2 0£f^Jf#Ufc o 3 0~4 0tt^n*g||if/H6. 6ml 
( 0 . 1 5mo 1 ) <D is? us<l/^;V* ^-)V^.— : r;V 9 4ml 4 0 '£f$TQ 

ffiT vit 9 mm.-v 3 o ftmmwftwtw Lfc 2 5 °c s f&%m u-c, 1 . 0 

M£>:/ n ^effifp^^^^/i/ v'^ n f/ux-" r/H^&r 1 5 0 m 1 # 



»M 6 6 : ^^-/k ( 3 S) - 3 - t: Kp ^ V- 3 - I 6 — [ J-;VT * / 
10 ) #/kxi^/l/1 -2—j-7^W -3- (l-hyf^-lH-^^^/-;V- 

4 — ^P/VT-f^SI 

tt7 5. Oml (75. 0 mm o 1 ) Sr— 1 5 5 tT'T H F 1 0 0 m \\Z. 

MTbfc 0 -15 5t"e^3 = yil. Og (3 7. 5mmo 1 ) SrJn*. 

15 , fc°!Ji^9. 7ml (I2 0mmol) IrlT, 2 0 #fffl9fc# Lfc„ -15 — 

- 5°C-CN — ^^/I^- 6 - C (l-MJf^-lH-^^^-4 — f/W) 
•ft jVi$z=.)V\ -2-t7F75 Kl 5. 6g (30. 0 mm o 1 ) jBSSJ&PLT 
H F 2 5 m 1 TiftV^^ l^fflflFT? 1 HfUgjf # bfc 0 -15—5 'CT'HJS^J 6 
5 T?# b tLfc^ n i eig^&B^Bft^^/t' v'^ n^i^yW;* >i<-WM 3 0 . 

20 Oml (3 0. Ommol) t:4 0^MTU 1 B#MJft# Ufc,, - 

1 5 — 1 0^t^xf;l/4 2 Om 1 „ 1 1 Om 1 SrHSfcWTL 1 5 — 

2 5 °cx* 3 o &mnw bfc„ mmm & 1 Nira 2 1 0 m 1 u $ e> ^tk 2 

10ml (X 3) > tafPMW7k2 1 Om 1 (X2) , *2 1 Oml^lfc, 

m&m, mmm&tommr (^a2o~4o o o m 5 omi ^mmmm\.fc 

25 „ ffim^/V 5 0ml SrJP^.Sjft#6jftf^Sr 2 [StfTofc 0 ffi&\a&8&- t ?/l'5 0 m 

1 1 mmfflft'&, I P E 5 O m 1 &M*MWL'Zffifr bfco 0 — 10 

wimmwm&, *&A&i»Ru iPEiemi (x2) -est^ ttjfcu*^ 

^ ( 3 S) -3-tn K^rf— 3 - { 6 - C (^ ^ 7 ) - 2 

-3- (1- hVf-^-lH.-^ — <As) 7u/*S 
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T-hSrl7. 0 g#fc (JK*5 9 3%, i^ifii?9 4. 3%ee) 0 



5 T^=^^#H^T> I»10. 45 g (0. 16^7^If) M2-^ 

/!/7h7tKP77>'4 0ml N ^ n a b JJ ^ ^ 1 m 1 (0. 9 6 mm 

ol) 2 3 — 2 5^2 0#jt#L7c o 24~35WP«^f 

^8. 8 5ml (0. 0 8 mo 1) ©2-^f;tf h7t Ka77^1 0 0ml 
igJRSrSTF Ut„ 2 7~3 5tTe2 0#Jf#Lfc o 2 5tfegMLt N $J 
10 0.5 3 5M<D^n^effi|b v ^^^^^ 2 - ^f/Vr h7t Kn77y^ 1 

5 0ml #fc„ 



jjj 6 8 : 3 - Kp^- 3 - ( 1 - hV ±A^Z 1 H — f g; 

15 T/V^V^H^T. 5~8°C-ei- MJf^-lH-' f ^jfyf—A'- 4 -7J/V- 

/Vl/rtKlg (2. 9 6mmol) ©THF 1 Oml«Wf6 7t#b 
*Wh:/P *M^lxf;U 2 - ^/Vr- b7t KD77 >UBft 8 . 3ml (4 
. 43mmol, 1. 5^4) £?iSTbfc 0 3 ~ 6 0 C"e 2B#f^ 2 0#Jf#Lfc o 
2 0 ~ 2 5 °C-C 1 8#P£ 1 5 bfc 0 2 0 t^TT 1 N^tK^ lOmll: 

20 m~fl^f^ ^f/H5mlt'f|?U &WT? % ^Lfc 0 »U!&lNii: 

®?7K^^ 5ml (X2) > 7K5ml N g&fnMWTk 5ml (X 2 ) % l&fPcfefck 5 
ml (X2) -CUK^^bfCo ^S«r^7K«^^^l7A-e^b 
fc„ ^Cffilt^^ I P E 5m 1 -eS^bTg^^T 1.04 g#fc 01X^8 3 

%) o 

25 1 h nm r nmmm 4 6 -e# ^ n^-a^ 1 — & Lfc D 



HMi6 9 : -fu^msmm^jv dmemo^ 

T/l^=i"^#|S^i^ »n^*4. 18g (0. 0 6 4^7^11^) |:DME3 
Oml, ^pd MJ^f;^7^0. 4 1ml (3. 2 0mmol) 2 
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0 frMMW bfc D 3 0 ~ 4 0 tt^n^x^u 3 . 5 4ml (32. 0 mm 
o 1 ) ©DME 2 6ml 4 0 ^^T'lT Lfc 0 ^flt* 3 0 £ffljf# Lfc„ 

2 5ttT < §M*PtT s 1^10. 5 3 3M0^n*H&iixf^ DMEft 
1:60ml #fc 0 



T;v=?^mm%~r, mmm6 9x-nhfht^u^m^mm^/^ dmem 

2. 34ml (1. 2 5mmol) 0 ~ 5 t^THF 2 . 0ml^lTUc o 
0~5tT 4 ^="-yi8 4mg (0. 6 2 5mmol) ^P^l n t°!)^yi6 
2/zl (2. OOmmol) I:IT> 2 0#M#Lfc o 0 ~ 5 °CX*N- * *f-)V 

- 6 - c ( 1 - mj f-jv- 1 h — ( 5: yy— ;v- 4 — r /i/) - 2 - 

t7f7U*261mg (0. 5 OOmmol) Jg^R L^filT 1 B#HBJg 
#Lfc c 0~5°C-e^»!l6 9T-#fe*Lfc^n^E-Mfp v g^^^ DME»0 
. 9 3 8ml (0. 5 OOmmol) SriitTU WtiU&X* 1 B#flHf#f£> H P L 
C^flrUfc (K«^P>9 9% «Hfcil3ll^9 1. 0%e e) „ 

»J7 1 : ^n^effiMxf ;U • THFZfe^l ( (BrZnCHXOOEt » TH 

T/l'^yfH^T, »*2 6. lg (0. 4^'^AIg^) |:thfioo 
ml, ^onfjl ^^/V^yl^2 . 5ml (19. 7mmo 1 ) 2 0~ 

2 5°C-?3 0$rmWl,tc o 2 0~3 5TCT^O^ixf;l/2 2. 2ml (0. 
2mol) ©THF2 50ml ^tlrlTtfc, 2 0 ~ 3 5 0 C"e 1 B£W&#*gU 
2 5 °C* T? g #^*P bfc 0 ^m#IS^T^il^ £ 9 M#fe v £l&* U T H F 5 0 
m 1 X»mft bfeo ^Sr^T? 3 0^\ 0 ~ 5 °CT* 1 H#PM # bfc 0!£,f B #f ft) 

tb-f-S^-e^^^ •yu^rmS&mSt^/^ • THFZMMi%3 5. 3 g 

#fe^fc^a ^rM^^^/v • T HFZtfMi ( (BrZnCH 2 COOEt • THF) 
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2 ) ?riiMT^ ^H^p^t? 0 — 5 XXskXfi 2 0 — 2 5 °C^T^# Ufc 0 
-hlB^n ^m^Sm^f-^ • T H F —^fls^H, ( (BrZnCH 2 COOEt • THF) 2 ) 



S4 : ^o^i! 


»3:f/V'THFZt|g#|Si ( (BrZnCH 2 CO0Et • THF) ,) (Dgfefc 




t£#B$C (0) 


( BrZnCH 2 COOEt • THF) z/g^S&^/V (%) 


2 0~2 5<C 


0 


8 9 


3 0 


7 3 


0~5°C 


0 


8 9 


3 0 


8 9 


6 0 


8 7 


18 0 


9 3 



■ THF-m§§{$1feMi ((BrZnCH 2 COOEt-THF) 2 ) f± % ^14^f^#H^^ 0 
- 5 °C^T^-f-n^ 6 j! & t> S £o fc^fifte^ h tlftfao fc„ 

7 2 : ^M&^il^^ ff7t:KP77 ^^(Pgc^te 
T/l^V#|g^T^$&^5fc2 0. 9g (0. 3 3^7AIf) \CT V =7 K 
P77y8 0ml, ^nnl«5^f;^7y2. 0ml (16mmo 1) *M 
s 3 0 Lfc 2 5 — 3 5 °CT^ n ^g^^/I^ 17. 7ml (0 

. 16mo 1) ©fh7kKo77y2 0 0mlfi^lTWc„ 2 5 — 3 5°C 
T? 3 0 ftmmW bfc 0 2 5 °C* *C £ 8&£*P jft 0 . 5 3 5 M©7*a 

m^T-fr Tf7tKc77«l:3 0 0ml^Co 
# frfc y* u ^e&^m^^^ 7f7tKn77 v^^^TOtt^f^ 

—A— 4 — r*0 #/t^rvvO -2—I-7 K£SJ&£i2r, ^^/^ 3- { 

6 - C (i^-r y^n fcVUT 5: / ) - 2 —7-^^/1^} - 

-y— 3 - ( 1 - M) f^- l H-^ 5 ^/-/k- 4 ^n^VT— h^O 

^»£r$iJ^Lfc 0 JW^ttN, N-^y7°ntVu-6- [ ( 1 - h V ^7U- 1 



10 
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H— -f ^^y— A?— 4—4 M %JVi$~M -2—ry VT^ Kl. 55g (2 
. 5 5mmol) ^THF9ml^)|U -4 2 Wo^M^f^ 
fh7tKP77V^5ml (2. 5 5mmol) -4 8 — 4 2 

o cx^mmT^xmw, HPLc^ifia^ ^m^nm^tz. (*5) „ r 

JSSS&tts HPLC <£>ESfW#*J&» b$k% bfc 0 

7d ^E-ffii&S^Bfe^^/U' rF7tFP77 >1&«Wu tifi^T^ ^«I*F*9 
-C 0 ~ 5 °C*5 £T>* 2 0 ~ 2 5 °C^Tf*# b/Co 

COOEt 

HO. 

BrZnCH 2 COOEt 
THF 





m 5 : ?n ^Jjmmm^A' fb9tKP77 Vj&frPSftfett 



(°C) 


##B$C (0) 


Rife* (%) 


2 0~2 5*0 


0 


8 3 


3 0 


1 7 


6 0 


0 


0~5°C 


0 


8 3 


3 0 


7 6 


6 0 


7 6 



HPLC«# 



^7^ : L-^7^ 

#»rfB:0. 0 5M KH 2 P0 4 7Kft : T*fe h= h P 3 0 : 7 0 
15 WcM : 1 . 0ml /m i n 

^(±1 : UV (2 5 4 nm) 



20 VRjfc^s (7 6%) £r?*U @£ofc##PtelLb;ft&#>o/c 0 
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T/V^m-m%~T, W$&ffi*5. 23g (0. 0 8^7^1?) tZisfv^l/ 
f;^f/H>-f^4 0inl, ^pd 5 1ml (4mmo 

1) &jfJPx., 2 O^ffSMf^Lfco 3 0~4 0°C-e^n*i^^^4. 4 2ml 
( 3 5 mm o 1 ) CO %/# u^^/U^ ^-/U^—'r/U 3 5ml Lfc 0 IrI 

fiT* 3 0 Ufc 0 2 5 T? g LT N t^J 0 . 5 MCOZfvi ^mi&mm: 

-st v^l/^/V* ^/l^— -7Vl«&£r 8 0ml #fc D #b^fc^n^E-ffi 

fc^N-^^U- 6 - ( (1 - MJ^VV— 1H-- f S.yzf—Jl'- 4— fAO jfr/t" 
-2-t7h7^ KtSJS^^ a^/l^ 3-tnF^-3- {6- 
C AST % y ) tf^^AO - 2 — ?-:7?vW - 3 - ( 1 - hV 1 H 

-a =• yy—/is- 4 — (as) -?xi/*j r— h^coRmmzmfeistLo mm-ZN- 

?<^/u-6- C ( 1 - MJ l H--T 5 4 — <M jjAstf—M 
-2-t7b70'2 6 1mg (0. 5mmol) S:THF5ml 0 
~ 5 °C-e^ n ^E-EH&g^Sg^^/V n sOf/V* ^vv^c— tvI^^ l m 1 ( 0 
. 5mmol) SriftTU 2 O ~ 2 5 °Ct? 1 HPLC##f^<£^ 
£r^'l4£IWUfc 0316) 0 Rmm-Z, HPLC©ffif^^&^f Lfc 0 

ifcmMftX* O ~ 5 °C*5 J:t>* 2 0 — 2 5 °C^T^# bfc 0 



o 



COOEt 



Me- 




Trityl 



CPME 



Me' 




Trityl 



O 



O 
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«#M CC) 


«#Bic (B) 


(%) 


2 0~2 5°C 


0 


9 4 


7 


8 7 


3 0 


1 8 




0 


9 4 


7 


9 4 


3 0 


8 9 



HPLC«tt 

*7A:Chiralcel OD-RH 

Hgfflm : 0. 0 5M^f7;^n!Jy|l*!) ^AtK^ : Ti=r h~ MJ 5 
5:45 

: 1 . Oml /m i n 
^tti : UV (2 5 4 nm) 

#1~*U^ lJ!@U-t>ffiV^» (8 9%) ^bfc 0 

T^=*V#H^CT> »p'©*4. 18g (0. 0 6 4^7^) (CDME 3 
OmK ^nnMJ^f/^yO. 4 1ml (3. 2 0 mm o 1 ) 2 
0 £feOjf# bfc 0 3 0 ~ 4 0 "CX^n^mm^^ 3 . 5 4ml (32. 0 mm 
o 1 ) <£>DME 2 6ml *g?fc«r 4 0^T?MTbfc o ^^3 0^1t#Lfc o 
2 5°C*-Ci^^*|lUT N ^JO. 5 3 SMro^o^S^^^ DMEM 
& 6 0 m 1 #fc 0 zfu -eM^^^/l^ DME^&^ttT?* cf»t?«M«^ 

C (l-MJf^-lH-^5^/-/V-4 — r/H # 
,Utf~/U] -2-t7fT5 K^SJS^ J^A- 3-knm-3- {6 
- C -2 --t-:7^/W -3- (l-MJf^-l 
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] - 2— rZ7 hT 3: K2 6 lmg (0. 5 mm o 1 ) Sr T H F 5 m 1 U 
0 ~ 5 °Ct?^t3 ^» 0 v i^^^^ix DMEfi 0 . 9 3 8ml ( 0 . 5 mm o 1 

) &mT u 20-25 °c-e i mmmw'ik, hplc «t d > ^^ttsrM 

JhfB^n^rMi&H^^/w DMEf«©liEt, UtT^b 1 O Hffc 
£ t>* 2 0 ~ 2 5 °C^T«:# UfCo 




COOEt 



BrZnCH 2 COOEt 
DME 




Trityl 



m.7 : yv^wfa 




CC) 


&&Bm ( b) 


(%) 


2 0 ~ 2 5 °C 


0 


9 0 




1 0 


5 5 




3 0 


0 


0~5*C 


0 


9 0 




1 0 


8 4 




3 0 


6 8 



HPLC«ft 

*7A:Chiralcel OD-RH 
^KrfH : 0. 0 5M^^t7/l/tn U l/^&fj ]) 
5:45 

Mijiif : 1 . Oml/mi n 
^|±1 : UV (2 5 4 nm) 



20 i§iV\^CT (8 4%) £r^Lfc 0 



HjfeM 7 5 : ~f v ^Mi&Wtm^JU 2-* ^SUT h=7t Kp77 ^fl£<Dgc^ 
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T/l^V#H^T> 10. 4 5 g (0. 16^7 AJB^) 2 - ^ ^ 

;U7f7tKn77y4 0ml, i^no Mi^f^yiml (0. 9 6mm 

0 1 ) SrJq^L, 2 3 ~ 2 5 °CT? 2 0 ^^Jt# L7t 0 2 4 ~ 3 5 "CT^n 

8. 85ml (0. 08mol)(D2— ^ f7t Kn77yi 00m 

1 mm^mT ltc 0 27-35 °c-x? 2 0 ^p H m# l?c„ 2 5 °c*t g mt*p tt 

N Itl 0 . 5 Mzfv ^WRtifik^f-JV 2-t J-jV^r f7t KD77 ^W®& 1 5 
0 m 1 %f- 0 # k Hfc ~f n ^E-iEi&g^Bfecc^/^ 2 - p< ^vl^x b7t Kn77 >i§ 

«&^^#**^«B3##l*:& i - h y 1 h— f s: a— 4-77 

t KfcRJ6££* N ac^vk 3 - 1 Kndp-V- 3 - ( 1 - hV 1 H 

$l#ft£r*tf>fc 0 j*tfsf4 1 - h y — l H — f 5: 4-77/W^^t 
Klg (2. 9 6mmol) *THF 1 OmUcSfiU 0~5 < Ct7'n^S|& 
gfcgfejc^vi, 2-^f/V7f7tKo77^t8. 3ml (4. 3 4 mm o 1 
) U 2 0 ~ 2 5 °C-C 1 mm 1 5 ftMW Ufc 0 2 O °C£*TT 1 N*&gbKjg 

tlOml SrMTbTc^ 5ml T?^U &V^T\ ^bfc„ # 

il^lNM7k^5ml (X2) s *5ml N tfrfafi#7K 5 m 1 (X 2) % 

ma-kMjk 5mi (X2) •cm^^bfco mmm&mfcmm^i?*^ 

Ufc 0 ^BEttffi^s I P E 5 m 1 t»^ B H H Lt g #J#>£# N £jfc|4«r 
fNffibfc (^8) „ 
_hlB^n ^ffi^SEife^^vi' 2-7* f7t FP7 7 

„ ?MEJ«I*3 -C 0 ~ 5 °C \ZL bfco 
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8 : ^E-ffi^Sf^Ji^vV 2-^ ^/V-r b7t KP77 ^^I^O^^tt 







mm&m (%) 


0~5 e C 


0 


8 3 


3 0 


8 0 



5 1 WiZ. i£V ^BOSf£ ( 8 0 %) Sr^r bfc 0 

io &T*%&mzftm-v$>z> e 

i~^^*>> *38Wf±, THF^Sga^Ufcy 7t;Wy^^I©ii ((BrZnC 
H 2 COOC 2 H s -THF) 2 ) «r®#t-r6o ^ OMfjl© ]J 0~ 

15 5 °c(d ?t # <g?a-e^#t- s riiaot, < £ % 6 ji &,±itmm±.mw&o 

3=fc. ^PJfi, (BrZnCH 2 COOC 2 H 5 ) ©THF, 1, 

2—5^ h*-y^? sterns? u^<>-?-/u?i?-su^— T^m^^^-f-^o - 
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m # <o 



i . (iii') 



Y— N 
H 



0 

A 



R / 



Ar' 



C0 o R 



0 



(CH 2>„ 

(III 1 ) 



*$ti,§{b^*fc{«(D^3l7ni-5r (ir ) 



0 

Y — N * ^Ar 
H 



, OH 

ir / 

(II') 



0 



—jRs*; (ill) 



Y — N 



0 

A 



Ar' 



0 



C0 2 R 

(CH 2>n 

(III) 



3 (omm^^n^fhTF-t. ] -e*$tb5^^i*fc(«cr)^^. ^JlTk^^b 
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Y 





0 



3. — fl« (III) 



#J*5J;T>^JR^n^WL#i^#^T51^U — ^ (II) 



^e^^# x ^-e^©-^ (in (Dfo-km ^mmm^ j« (o 




Y — 
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5 . — «5£ (I I la) 




/ 

,b 



a) 




6 . — m& (Ilia) 
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5 ^JR7Km^b^*5i^M^nywb%(D#^T^7ub. -flgzS (I I a 

) 




z<Dm.&^ <^-ero— fl« (i i a) ©<b-d*«r«atSJtStefN---jRa: (i 

10 a) 




15 7 . — asss (i i ib) 
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TU-TZ, (lib) 




R b 



8 . — ^ (I I lb) 




WO 03/059889 



76 U — (lib) 
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(lib) 



^<£>i£&# N #;v>-er©— flgsC (lib) ©ft:^4b*0BatR*»!:#i-— j»5«: (i 
b) 

OH 

\ (lb) 




1 1. ^m^^^^tw^x2^^t^/^^^x^^m^m2mmm<Dmm: 



i 2. ^u#tsfcli/uis9&&mfciJA&trJ*^h&j&#i&i itiMvWGft 
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1 4. ^-T^mmt^^Rjtm^T/u^—^m^-x^<^t^wmt-r 

5 ft*® 1 3lB^c^M5t^c 



m^m i 3 &fttz 1 4tfi^cD#3t^ 0 



16. iitx-7/^7b7tFn77>"Cfc!), C x _ 6 T/i-=i— /^^^y 



1 7. ^M7Km^^^J:t>VNny^^/^v''7^^#^T^--^/^-T/l- 



^ j ten*?/ — /i^-efe 5 IS*® l 7 IBiScOg^^ifeo 
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IP 131 W 



2 2. 7f7tKP77V (THF) ^MHi L/c^n ^ffi^^ac^/K^^^ 

o 

2 3. (B r Z nCH 2 COOC 2 H 5 • THF) 2 -C*$tL«fS*3®2 2|Btt© 
5 fb<£fe©*£iflr 0 

24. IRlIiD, 2 9 8 3, 2 8 9 7, 1 5 8 9, 1 446, 1 3 7 1, 1 
2 8 6, 1 0 7 0, 1 0 2 2, 8 5 8*5«fcT*7 6 9 (cm- 1 ) \Z ? Sr^^ff 
2 2 |B«©^te©*&iSI 0 

10 

2 5 . Xffl&&timm#T\C =fc t) $ : 




SrWU WffififcfcVvC, Br (1) -Zn (2) OSfe-g^a* 2 . 3 3 4 A, Z 
n (2) -C (3) 1 . 9 9 6A, Zn (2) -O (5) ©Jff 
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2. 02 9A, Zn (2) -O (9) <Df&&&&2. 0 4 9 A, C (3) -C ( 
4) (Om^kifil. 2lA N C (4) -O (5) ©IfrfrJWSl. 4 7 A, C (4 
) -O (6) 1. 3 3 A, O (6) -C (7) 1. 4 6A 

N C (7) -C (8) ©jfe-g^a* 1 . 4lA N O (9) -C (10) 
1. 4 2 A N C (9) -C (13) 1. 42 A, C (10) -C (1 

1) 1. 4 9A N C (11) -C (12) (Dffi&m* 1 . 3 7A, *3 

£tKC (12) -C (13) <Z)|t^*^i. 4 2 A-C&oT ; B r (1) -Zn 

(2) -C (3) O^Ul2. 4° „ Br (1) -Zn (2) -O (5) 
©^^12 2. 5° „ Br (1) -Zn (2) -O (9) <D&&ft&l 0 5 
. 0° „ C (3) -Zn (2) -O (5) ©^^10 9. 9° N C (3) - 
Zn (2) -O (9) ©^^9 1. 3° N O (5) -Zn (2) -O (9) 
<Ofe&ft&l 11. 2\ Zn (2) -C (3) -C (4) (Dffi&fi&l 2 9. 
6° \ C (3) -C (4) -O (5) (DM&ftfr 12 5° , C (3) -C (4) 
-O (6) ©^^12 0. 6° „ O (5) -C (4) -O (6) <D&&ftfi$ 
113° . Zn (2) -O (5) -C (4) ©Hrfrfc # 1 0 8 . 1° s C (4) 
-O (6) -C (7) (Dfe&ftfrl 16\ O (6) -C (7) -C (8) 
Will' . Zn (2) -O (9) -C (10) ©M^12 2. 6° N 
Zn (2) -O (9) -C (13) C^iJU2 2. 8° N C (10) -O ( 
9) -C (13) «^10 9. 7° N O (9) -C (10) -C (11) 
©M^10 4° , C (10) -C (11) -C (12) 0^^10 8' 
> C (11) -C (1 2) -C (1 3) (Dn&fi&l 0 9° N 33j;r50 (9) - 
C (13) -C (12) ©^^10 6° T?fc5i»#Jg2 2teft©J£,j| 0 

2 6. B r ZnCHjCOOCjH^t^SM^T b?t Kn77^ ( 
THF) k&R}&£l£ZZ.k&*mk-i-Z (B r Z nCH 2 COOC 2 H 5 • TH 

f) a «**t*ffe:#W©IS*o«afc&«fe. 

2 7. BrZnCH 2 COOC 2 H 5 T»S^»«Th7tKP77> ( 
THF) &VvC, (B r Z nCH 2 COOC 2 H 5 • THF) 2 T?^£ 
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2 8. B rZnCH 2 COOC 2 H 5 t^$tt5ft^l, 2—5^ h3->^* 
^*fcttV^n^^/^^ai— i»ff7t K0 77 
^ (THF) ^aSttlU (Br ZnCH 2 COOC 2 H 5 • THF) 2 "« 



2 9. Br CH 2 COOC 2 H s -(?I^5^M2-^f;Vr h7tFo7 
7^ l, 2-^ h ^i/x^ yfc it;^^ n^yf /m f /vx-r;kj; 

bteZm&mmip, ^M^JO^&TT, lBrCH 2 COOC 2 H s ti^5 

(B r Z nCH 2 COOC 2 H 5 • THF) 2 T^ £ tb^^^^^^ffi 



3 0 . ffitftfi 2 6fB^<D^^T*#fetL5>fb^<^^ 0 

3 1 . (IV) : 

R 11 0 

X 1 G — COR 10 (IV) 

Ft 12 ---""' 



15 



20 
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&mm*. mmm<Dfe&T-?m$ikBLm£^ mh*-^ (iv) 

x 1 zn— e— cor 10 (V) 

R 1 - — '' 

10 D£<K X\ R 10 , R xl *5j;t>*R 12 «Ji|B^i:[^C 0 ] 

32. -fi^ (IV) Tt^ttS^il^H^UT, l^AjjfH^i? 



3 3. R 1 0 tfM ?Vl^£ fc fj:xf/HT«$)5 ff^:® 3 1 fB^(D^3t^-fe 0 
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3 7. mmm&^*7>T;v*;vx/7>>^ih%mj&%z 6mm<Dum^m 0 

3 8 . mmtftm? nnf V * ^J>V^7 ^feSfjf JfcE 3 7 |B«©»Bt^?5fe„ 
3 9 . — flfcrfc (V) : 

f ? 

X 1 Zn — G — COR 10 (V) 




4 1. 1, 2— v 5 ^ h^v-^^^^fcfiiX^ n^l^v^^/l^— TVi'iSr/Bvvr 
, (V) : 
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X 1 Zn — G — COR 10 



(V) 



tK*s> ii»ss:^rbTVN-rt>«tv^#i^t*atssr*u R 10 te^*7vi^« 

l«fc#LWTt>J:^»*^fc**K % f^I^f LTV^i iV^fM 




(BrZnCH2C00Et THF) 2 
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